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PREFACE 

The  present  Volume  is  the  Thirty-second  of  the  New  Series, 
and  contains  a  record  of  the  work  done  during  the  past 
Session. 

That  work,  as  hitherto,  embraces  the  communication  of 
Original  Papers  ;  the  exhibition  of  Patients,  illustrating  rare 
and  interesting  forms  of  disease  ;  and  the  exhibition  of  Patho- 
logical and  other  Specimens,  so  essential  to  the  proper  under- 
standing of  the  morbid  changes  which  take  place  in  the  human 
body. 

Ten  meetings  were  held  in  the  year,  two  being  clinical 
meetings. 

Chalmers  Watson, 
Editor. 
October  1913. 
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TRANSACTIONS 

OF   THE 

MEDICO-CHIRURGICAL    SOCIETY 
OF    EDINBURGH 

FOR     SESSION     XCI.,     1912-13 


Meeting  I.  —November  6,  1912 

Mr  J.  M.  Cotterill,  Preside/!/,  in  the  Chair 

I.  Election  of  Office-Be arers 

The  following  gentlemen  were  elected  office-bearers  : — President, 
Mr  J.  M.  Cotterill  ;  Vice-Presidents,  Dr  John  Playfair,  Dr  Alexander 
James,  and  Dr  H.  Melville  Dunlop  ;  Council,  Dr  George  Hunter, 
Dr  James  Ritchie  (Secundus),  Dr  Francis  Darby  Boyd,  Mr  George 
Chiene,  Dr  H.  A.  Leebody,  Dr  H.  G.  Langwill,  Dr  John  Eason,  Dr 
Alexander  Miles  ;  Treasurer,  Dr  Torrance  Thomson  ;  Secretaries, 
Dr  Stewart  Fowler,  Mr  A.  A.  Scot  Skirving  ;  Editor  of  Transactions, 
Dr  Chalmers  Watson. 

II.  Election  of  Members 

Alexander  Mather-  Fleming,  M.I'...  C.M.Ed.,  Major  [.M.S., 
c/o  Grind  lay  &  Co.,  54  Parliament  Street,  London.  \Y.  ;  Alexander 
Philip  Mitchell,  M.D.,  F.R.C.S.,  _>s  Montr—'  Terrace  ;  |.  K.  Milne 
Dickie,  M.D.,  2>7  Lauriston  Place,  were  elected  Ordinary  Members 
of  the  Society. 
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treasurer's  annual  statement 
III.  Treasurer's  Annual  Statement 

EDINBURGH  MEDICO-CHIRURGICAL  SOCIETY'S  ACCOUNTS 

FOR    SESSION    I9II-I9I2. 


£i75    9  « 


INCOME 

Entrance  Fees    .  £17   17     o 

Annual  Subscrip- 
tions       .         .    127   10     o 
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tions, arrears  .       3   10     o 

Annual  Subscrip- 
tions, advance        o  10     6 

Dividends  Cale- 
donian Rail- 
way 4%  -De- 
benture Stock  .1338 

Dividends  Do- 
minion of 
Canada  3$% 
Stock      .         .       9  17     8 

Subscriptions  for 

Transactions   .       O   15     o 

Interest  on  De- 
posit-Receipts       261 

£i75     9  " 


Cash     in    hand,    November 

1911  .  .  .  I36 

Balance  in   Bank,  November 

191 1     .        .        .  79  IS    9 

£256    9    2 


EXPENDITURE 

Turnbull  &  Spears, 


;6*47  14    7 


printing    Trans- 

actions,    Vol. 

XXX.,      Post- 

age, etc.    .         .  ^92 

15 

1 

Alex.      Frazer, 

Microscopes, 

etc. 

4 

13 

0 

A.    &    D.    Pad on, 

Stationery 

1 

8 

4 

Neill   &  Co.,    Bil- 

lets and  Postage 

24 

6 

9 

Rent  of  Hall 

10 

0 

0 

Reporting     Meet- 

ings . 

b 

8 

0 

Collector 

4 

5 

0 

Doorkeeper 

1 
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0 

Petty  Cash  . 

0 

12 

5 

1 

147 

14 

7 

Balance  in  Bank,  November 

1912  ....      108  14     7 

£25692 


STATE  OF  FUNDS. 


At  November  191 1. 

^35°  Caledonian  Railway 
4%  Debenture  Stock  (Pur- 
chase Price)      .  .  £484  II 

^300  Dominion  of  Canada 
3^%  Debenture  Stock 
(Purchase  Price)        .  .      298     2 

Balance  in  Bank  .  .       79  15 

Cash  in  hand        .  .  .  13 


£863  13    3 


At  November  1912. 

^350  Caledonian  Railway 
4°/0  Debenture  Stock  (Pur- 
chase Price)        .  .  £484  II 

^300  Dominion  of  Canada 
3|%  Debenture  Stock 
(Purchase  Price)        .  .     298     2 

Ba'ance  in  Bank  .  .  .      108   14 


£891     8    7 
J.   W.    DOWDEN,    Treasurer. 


We  have  examined  the  accounts  and  compared  them  with  the  vouchers,  and  have 
found  them  correct.  J.   W.   STRUTHERS. 

EDWIN  BRAMWELL. 
November  26,  191 2. 


EXHIBITION    OF    SPECIMEN 


IV.  Exhibition  of  Specimen- 


Dr  W.  Allan  Jamieson  showed — 

.1  specimen  of  the  oil  from  Schleichera  trijuga,  also  known 
as  Kosum  Oil. 

In  the  "  Commercial  Guide  to  the  Forest  Economic  Products  of 
India  for  1912,"  prepared  by  R.  S.  Pearson,  F.L.S.,  Imperial  Forest 
Service,  there  appears  at  page  126  a  note  regarding  a  yellow  oil 
obtained  from  the  seed  of  the  Schleichera  trijuga,  called  also  the 
Kosum  tree.  This  tree  has  a  wide  distribution  and  is  of  great 
importance,  since  it  is  from  it  that  the  best  lac  is  procured.  What 
attracted  my  attention,  however,  was  a  statement  that  this  oil  is  a 
useful  hair  oil.  Through  the  kindness  of  Mr  Pearson  a  specimen 
of  the  oil  was  sent  to  me,  and  was  examined  and  reported  on  by 
Mr  Glode  Guyer,  Analyst  to  Messrs  Duncan,  Flockhart  &  Co., 
as  follows : — 

Reaction  to  litmus  paper    .  .  .   distinctly  acid 

Specific  gravity  at  37  o.p.  .         .         .  0.910 

Per  cent,  of  Caustic  Potash  neutralised         21.4 
Saponification  equivalent    .  .  .       260 

Acidity  (in  terms  of  Acetic  Acid)          .  4.8  o.p. 

Acidity  (in  terms  of  Oleic  Acid)  .  .          22. <> 

"  The  oil  was  of  a  yellowish-brown  colour,  with  a  consistence 
approaching  that  of  butter.  It  had  a  distinct  arid  reaction,  and 
the  odour  and  taste  recalled  bitter  almonds.  A  slight  trace  of 
Prussic  acid  was  also  detected  by  the  smell.  It  gave  no  indication 
of  having  drying  properties,  and  was  readily  soluble  in  Ether, 
Chloroform,  Bensol,  Carbon  Bisulphide  and  Petroleum  Spirit,  but 
only  partially  in  Alcohol." 

The  note  in  the  "Commercial  Guide"  added  that  this  oil  was 
said  to  lie  the  basis  oi  Ma<  assar  oil,  at  one  time  extensively,  and  even 
yet  occasionally,  employed  as  a  hair  dressing  and  stimulant.  This, 
Mr  Guyer  says,  1  onsists  essentially  of  the  Glycerides  of  <  Heic,  Palmitic, 
and  other  fatty  acids,  the  amount  of  which  will  vary  in  different 
samples — depending  on  whether  the  solid  Glycerides  have 
allowed  to  separate  out  or  not.  The  original  Macassar  oil  v 
deep  rose  hue,  hut  there  is  now  made  a  yellow  kind,  intended  for 
fair-haired  persons.  It  will  he  seen  that  this  thick  opaque  oil  is 
not  at  all  like  the  thin  very  fluid  M      issar  oil. 

Qne  should   not    too  lightly   reject   popular  beliefs  prevalent 
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among  savage  or  unsophisticated  races  without  trial,  and  the  fact 
that  Kosum  oil  is  regarded  by  the  natives  of  India  as  a  useful  hair 
oil,  led  me  to  inquire  into  the  value  of  the  oil.  I  hope  to  make  some 
observations  as  to  the  efficacy  of  the  oil  when  a  further  supply 
has  been  obtained,  and  if  these  lead  to  any  result  of  value,  I  may 
lay  this  before  the  Society  at  a  later  date. 


V.  Original  Communications 
i.  PERFORATED  DUODENAL  ULCER 

By  J.  W.  Strlthers,  F.R.S.C.S.,  Surgeon  to  Leith  Hospital, 
Assistant-Surgeon  to  the  Royal  Infirmary,  Edinburgh 

The  following  remarks  are  based  on  a  series  of  27  cases  of  perforated 
duodenal  ulcer  which  I  have  been  called  on  to  treat  during  the  last 
few  years,  some  of  them  in  the  wards  of  which  I  have  charge  in 
Leith  Hospital,  the  remainder  in  doing  emergency  work  as  an 
assistant-surgeon  in  the  Royal  Infirmary.  I  have  to  thank  my 
chiefs  in  the  Infirmary  for  the  opportunity  of  treating  some  of  the 
cases  which  occurred  in  their  services. 

The  cases  are  of  interest  because  they  illustrate  well  the  features 
of  a  serious  emergency  frequently  met  with  in  hospital  and  general 
practice,  and  because  I  have  been  able  to  follow  the  after-results 
in  a  considerable  number  of  the  cases  in  an  endeavour  to  ascertain 
whether  the  treatment  carried  out  has  been  effective  in  preventing 
recurrence  of  the  symptoms  associated  with  duodenal  ulcer  before 
perforation  occurred,  as  well  as  in  tiding  the  patients  over  the 
illness  associated  directly  with  perforation  itself. 

Age  and  Sex  Incidence. — The  ages  of  the  patients  varied  from  14 
to  69  years.  Two  of  them  wrere  between  10  and  20,  three  between 
20  and  30,  five  between  30  and  40,  nine  between  40  and  50,  six 
between  50  and  60,  and  tw7o  between  60  and  70.  There  was  only 
one  female  patient  in  the  series,  a  woman  of  40.  These  figures 
call  for  no  special  comment ;  they  illustrate  the  well-known  fact 
that  while  duodenal  ulcer  is  most  often  met  with  in  men  between 
30  and  50  or  55,  it  may  occur  quite  early  or  comparatively  late 
in  life. 

Histories  of  Patients  before  Perforation. — Of  more  interest  are 
the  personal  histories  of  the  patients  before  perforation  occurred. 
So  much  stress  has  recently  been  laid,  notably  by  Moynihan,  on 
the  form  of  dyspepsia  said  usually  to  be  associated  with  duodenal 
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ulcer,  that  we  are  apt  to  forget  the  fact  that  in  some  cases  duodenal 
ulcer  may  cause  little  or  no  digestive  disturbance  at  all.  An 
analysis  of  the  histories  given  by  the  2j  patients  in  this  series 
shows  that  they  fall  naturally  into  three  groups — those  who  gave 
a  history  of  marked  chronic  dyspepsia  ;  those  who  gave  a  history 
of  occasional  slight  digestive  disturbance  ;  and  those  who  gave  a 
history  of  apparently  perfect  health  until  perforation  occurred. 

Seventeen  belonged  to  the  first  group,  and  gave  a  history  of 
aggravated  chronic  dyspepsia,  which  had  existed  continuously  or 
with  intermissions  for  months  or  years,  in  some  cases  so  severe 
that  the  patients  carried  on  their  occupations  with  difficulty. 
They  suffered  from  epigastric  pain,  tending  in  most  cases,  but  not 
in  all,  to  come  on  ih  to  3  hours  after  food  had  been  taken  ;  were 
usually  much  troubled  with  flatulence,  rarely  by  vomiting.  In 
only  one  case  was  there  a  history  of  melaena,  and  in  it  the  blood 
passed  was  found  on  examination  to  be  bright  red,  and  therefore 
not  to  come  from  the  duodenum.  It  is  noteworthy  that  in  a  few 
of  the  cases  the  pain  complained  of  came  on  quite  soon  after  the 
ingestion  of  food.  On  the  other  hand,  pain  coming  on  some  hours 
after  food — hunger-pain  as  it  has  been  termed — is  not  necessarily 
associated  with  ulcer  in  the  duodenum.  Not  long  ago  I  had 
occasion  to  operate  on  a  man  of  45  for  symptoms  of  perforation 
who  gave  a  typical  history  of  hunger-pain.  He  was  in  the  habit 
of  breakfasting  at  8  a.m.,  and  his  pain  came  on  about  midday, 
to  be  at  once  relieved  when  he  took  his  dinner  at  one  o'clock.  It 
returned  again  in  the  afternoon  for  a  time,  and  often  troubled  him 
at  night.  He  was  in  the  habit  of  taking  food  to  relieve  it.  On 
opening  his  abdomen  the  duodenum  was  seen  to  be  intact,  and  he 
was  found  to  have  a  perforation  in  a  large  indurated  ulcer  situated 
high  up  on  the  lesser  curvature  of  the  stomach,  near  the  oesophagus. 
He  made  a  good  recovery,  but  after  remaining  well  for  a  few  months 
began  to  suffer  again  from  painful  dyspepsia.  Gastroenterostomy 
was  not  done  in  his  case. 

Five  patients  belonged  to  the  second  group,  i.e.  those  who  had 
suffered  occasionally  from  slight  dyspepsia.  When  first  examined, 
these  patients  did  not  volunteer  a  history  of  dyspepsia,  but  in 
answer  to  leading  questions  one  was  able  to  elicit  from  them  that 
they  occasionally  suffered  from  flatulence  and  discomfort  in  the 
epigastric  region.  None  of  them  had  ever  bad  occasion  to  seek 
advice  far  their  symptoms,  and  it  was  evident  that  these  had 
trivial  in  nature  and  in  no  way  characteristic  of  duodenal  uli 
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The  third  group  consisted  of  four  patients  who  were  apparently 
in  perfect  health  when  perforation  occurred  and  who  had  never 
suffered  from  dyspepsia  at  all.  In  order  to  be  sure  that  this  state- 
ment is  accurate  I  have  recently  seen  and  carefully  questioned 
these  patients  again,  and  there  is  no  doubt  of  its  correctness. 

Out  of  27  cases  then  in  which  ulcer  was  present  and  went  on 
to  perforation,  ten  had  either  no  previous  symptoms  at  all  or  such 
slight  disturbance  that  a  diagnosis  of  ulcer  could  not  reasonably 
have  been  made.  The  lesson  one  has  learnt  from  a  consideration 
of  these  facts  is,  that  when  confronted  with  a  case  presenting 
symptoms  suggestive  of  perforation,  a  previous  history  of  dyspepsia 
is  suggestive  and  helpful  in  making  a  diagnosis,  but,  and  this  is  the 
important  point,  a  negative  history  is  of  no  value  in  enabling  one 
to  exclude  the  possibility  of  perforation.  It  is  quite  certain  that 
duodenal  ulcer  may  exist  for  some  time  at  least  without  giving 
rise  to  any  characteristic  symptoms.  This  fact  has  often  been 
emphasised  before,  and  cases  have  been  recorded  by  Professor 
Caird,  Mr  Miles,  Mr  Mitchell  of  Belfast  and  others,  but  its 
significance  is  sometimes,  I  think,  apt  to  be  lost  sight  of  by  those 
who  maintain  that  it  is  possible  to  diagnose  the  presence,  or  the 
cure  by  medicinal  and  dietetic  measures,  of  duodenal  ulcer  from 
a  patient's  symptoms.  In  this  connection  I  should  like  to  quote 
from  the  second  edition  of  Moynihan's  book  on  Duodenal  Ulcer. 
On  page  225,  in  speaking  of  the  differential  diagnosis  of  perforated 
duodenal  ulcer,  he  says  :  "In  my  own  experience  a  perfectly  clear 
account  of  the  characteristic  symptoms  of  duodenal  ulcer  can 
usually  be  obtained.  It  is  true  that  in  some  of  the  recorded 
cases  it  is  said  that  there  were  no  previous  symptoms,  or  that 
'  only  a  little  indigestion  '  had  been  noticed.  Such  statements 
require  close  examination.  In  the  light  of  the  more  accurate 
knowledge  we  now  possess  as  to  the  characteristic  manifestations 
of  duodenal  ulcer  they  cannot  be  accepted.  We  know  that  in  all 
cases,  other  than  the  acute  toxic  cases,  it  is  a  chronic  ulcer  of  the 
duodenum  which  perforates,  and  no  chronic  ulcer  of  the  duodenum 
exists  without  betraying  its  presence  by  symptoms  which  to  those 
cognisant  of  them  are  of  the  clearest  significance."  The  great 
majority,  it  not  all,  of  my  cases  have  been  treated  since  Moynihan 
began  to  direct  attention  to  the  frequency  of  duodenal  ulcer,  and 
my  patients  have  been  examined  and  treated,  to  use  his  expression, 
in  the  light  of  the  more  accurate  knowledge  we  now  possess  of  the 
characteristic  manifestations  of  duodenal  ulcer,  which  we  owe  so 
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largely  to  his  work  and  teaching.  In  dealing  with  thesi 
perforated  ulcer  I  have  learnt  that  too  much  reliance  must  not  be 
placed  on  a  patient's  previous  history  in  making  a  diagnosis,  and 
it  seems  to  me  that  a  mistaken  impression  of  the  clinical  features 
of  duodenal  ulcer  will  prevail  unless  it  is  recognised  that  in  a 
certain  proportion  of  cases  characteristic  symptoms  are  absent. 
Twenty-seven  cases  make  a  small  number  to  generalise  from,  and 
it  may  be  said  that  it  is  hardly  justifiable  to  make  any  deductions 
from  such  limited  evidence.  At  the  same  time  these  cases  are  of 
some  value  in  this  respect,  for  in  each  case  the  existence  of  an 
ulcer  was  definitely  proved  by  the  occurrence  of  perforation,  and 
one  feels  that  the  great  variations  in  the  symptoms  present  before 
perforation  occurred  show  how  dangerous  it  may  be  to  make  dog- 
matic statements  as  to  the  presence  or  absence  of  an  ulcer  in  any 
given  case  of  dyspepsia. 

Signs  and  Symptoms  of  Perforation. — As  far  as  one  can  tell, 
there  is  no  premonitory  sign  or  symptom  which  really  indicates 
that  perforation  is  imminent,  and  no  direct  cause  for  its  occurrence. 
In  two  of  my  cases  it  was  perhaps  associated  with  violent  physical 
exertion  on  the  part  of  the  patients,  in  two  cases  it  occurred 
while  the  patients  were  lying  quietly  in  bed,  and  in  the  remainder 
it  took  place  while  the  patients  were  up  and  going  about  their 
ordinary  avocation.  In  none  of  the  cases,  however,  could  one 
elicit  any  history  of  unusual  symptoms  present  during  the  days 
or  hours  when  ulceration  must  have  been  extending  through  the 
peritoneal  coat  of  the  duodenum.  Attention  has  been  directed  by 
others  to  the  occurrence  of  so-called  premonitory  symptoms,  but 
on  examination  it  seems  to  me  that  these  symptoms  rarely,  if 
ever,  differ  in  character  from  those  experienced  by  the  patients 
at  periods  remote  from  the  occurrence  of  perforation,  and  I  have 
not  been  able  to  find  in  my  own  records  or  those  of  others  any 
symptom  so  differing  in  character  or  intensity  from  those  previously 
experienced  as  to  justify  its  being  termed  a  symptom  premonitory 
of  perforation. 

The  signs  and  symptoms  following  perforation  in  typical  cases 
are  well  known  and  need  aot  be  detailed.  In  such  cases  the 
agonising  pain,  accompanied  by  general  abdominal  tenderness  and 
muscular  resistance,  most  marked  in  the  upper  right  quadrant  ol 
the  abdomen,  make  the  diagnosis  oi  perforation  peritonitis  easy. 
By  the  time  the  patients  come  under  observation  in  hospital, 
however,    the   clinical   picture   is   not   always   a    typical   one.      B) 
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that  time  the  initial  shock  has  in  the  majority  of  cases  passed  off 
and  the  period  of  reaction  has  set  in,  to  which  Mr  Miles  specially 
directed  attention  in  the  paper  which  he  read  to  the  Society  some 
years  ago  on  this  subject.  The  intensity  of  the  pain  has  often 
lessened,  in  some  cases  spontaneously,  in  others  under  the  influence 
of  morphia  or  other  sedative  which  has  been  administered  to  relieve 
it.  While  in  most  cases  the  amount  of  improvement  is  not  suffi- 
cient to  obscure  the  diagnosis,  cases  of  difficulty  do  arise,  and  in 
the  cases  under  review  difficulty  was  caused  in  one  group  of  three 
cases  by  the  patients  referring  the  pain  chiefly  to  the  right  iliac 
fossa,  and  by  the  maximum  tenderness  and  resistance  being  found 
below  the  umbilicus  on  the  right  side.  In  such  cases,  which  are 
usually  regarded  as  cases  of  appendicitis,  one's  suspicions  are 
roused  by  the  widespread  muscular  resistance  which  is  present 
early  in  the  illness,  and  by  the  fact  that  the  temperature  and 
pulse-rate  are  not  markedly,  if  at  all,  raised,  while  the  addition 
of  a  history  of  aggravated  dyspepsia  inclines  one  still  more  to 
hesitate  between  the  possibility  of  perforation  and  an  attack  of 
appendicitis.  If,  however,  the  greatest  tenderness  and  resistance 
are  definitely  in  the  right  iliac  region,  it  may  be,  I  believe,  im- 
possible to  differentiate  with  certainty  between  the  two  conditions 
before  operating.  In  such  circumstances  it  has  been  my  custom 
to  open  the  abdomen  through  the  right  rectus  muscle  just  below 
the  umbilicus,  explore  the  appendix  region  first,  and  then  extend 
the  incision  high  enough  to  get  at  the  stomach  and  duodenum  on 
finding  that  the  appendix  is  not  at  fault. 

In  four  cases  special  difficulty  arose,  because  by  the  time  the 
patients  came  under  my  observation  such  marked  improvement 
had  taken  place  that  I  was  doubtful  of  the  presence  of  a  serious 
lesion  at  all.  The  patients  were  men  aged  23,  31,  51,  and  69  years 
respectively.  Two  of  them  gave  a  history  suggesting  the  presence 
of  old-standing  ulcer,  the  others  did  not.  All  had  been  seized 
with  violent  abdominal  pain  some  hours  before  admission  to 
hospital,  and  had  been  sent  in  as  urgently  requiring  treatment. 
When  I  saw  them  their  pain  had  almost  gone,  the  respiratory 
movements  of  the  abdominal  wall  were  free,  and  there  was  no 
general  tenderness  or  muscular  resistance.  The  only  sign  of 
trouble  present  was  slight  tenderness  and  moderate  muscular 
resistance  limited  to  the  upper  half  of  the  right  rectus  muscle. 

In  these  cases  the  fact  that  the  initial  pain  had  been  of  great 
severity,  leading  those  who  first  saw  them  to  believe  that  some 


KV    MR    I.    W.    STRUTHERS  9 

serious  Lesion  was  present,  coupled  in  two  of  them  with  a  history 
suggesting  ulcer,  induced  me  to  operate.  On  opening  the  abdomen 
a  perforated  ulcer  was  found  in  each  case,  and  the  explanation  of 
the  marked  improvement  in  the  patients'  symptoms  was  found  to 
be  that  the  leakage  from  the  perforations  had  been  very  slight,  for 
in  one  case,  that  of  a  man  aged  69,  the  duodenum  had  become 
glued  to  the  liver  and  further  leakage  thereby  prevented,  while  in 
the  other  cases  the  perforation  was  extremely  small,  and  the 
(edematous  swelling  of  the  peritoneum,  along  with  the  lymphy 
exudate  thrown  out,  had  practically  blocked  the  openings  and 
prevented  further  leakage,  as  long  as  the  parts  were  allowed  to 
remain  at  rest.  Had  these  patients  not  been  operated  on,  the 
local  peritonitis  might  have  spread,  might  have  given  rise  to  a 
Ipcalis  r  have  subsided  with  the  formation  of  adhesions 

and  a  cicatrix  as  the  result  of  the  inflammatory  reaction  set  up,  a 
condition  certain  to  have  aggravated  the  trouble  already  present. 
In  all  four  cases  the  ulcer  was  closed,  inverted,  and  gastroenter- 
ostomy done.  Three  of  the  patients  are  now  well  and  free  from 
digestive  disturbance,  and  the  fourth,  who  was  operated  on  only  a 
week  ago,  is  well  on  the  way  to  recovery. 

In  cases  seen  at  a  late  stage  in  their  illness  two,  three,  or  more 
days  after  perforation,  when  advanced  general  peritonitis  is  present, 
a  previous  history  suggesting  ulcer  may  be  the  only  clue  to  the 
origin  of  the  peritonitis,  and  in  such  cases  is  of  great  value. 
Where  it  is  absent,  as  in  the  case  of  a  boy  of  14  whom  I  first  saw 
on  the  third  day  of  his  illness,  the  diagnosis  can  only  be  a  matter 
of  guess-work  till  the  abdomen  has  been  opened. 

Operative  Findings  and  Trent  men/. — The  great  majority  of 
my  patients  have  been  muscular  males,  with  firmly  contracted 
abdominal  muscles.  In  operating  on  such  cases  it  is  important 
to  have  the  muscles  thoroughly  relaxed  in  order  to  obtain  ready 
access  to  the  duodenum,  and  the  anaesthesia  must  occasionally  be 
1-  deep  as  is  consistent  with  safety.  In  some  of  my  patients 
morphia  had  been  given  before  I  saw  them  :  in  a  few  1  gave 
morphia  with  scopolamine  before  operating,  to  relieve  pain  and 
11,  with  the  idea  of  making  the  anaesthetist's  task  easier.  It 
has  seemed  to  me  that  leasl  trouble  resulted  in  cases  where  1  hloro- 
form  was  used  alone,  at  least  during  the  difficult  part  of  the  operation 
or  until  the  end  ol  an  operation  was  approaching,  when  ether  was 
occasionally  substituted.  The  previous  use  of  morphia  has  only 
proved  a  complication.     The  effect  of  a  given  dose  1^  difficult  to 
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gauge,  and  it  often  seems  to  diminish  the  activity  of  the  respiratory 
centre  in  an  embarrassing  and  uncertain  way.  For  this  reason  I 
much  prefer  that  morphia  or  other  sedative  should  not  be  given, 
at  any  rate  with  a  view  of  making  the  anaesthesia  easier.  Chloro- 
form is  the  anaesthetic  which  gets  the  patient  under  quickly  and 
quietly,  and  which  produces  the  desired  muscular  relaxation  when 
properly  used,  and  I  have  never  had  occasion  to  regret  its  use. 

Site  and  Size  of  Perforation. — In  all  cases  the  perforation  has 
been  found  on  the  anterior  aspect  of  the  duodenum,  within  an  inch 
or  an  inch  and  a  half  of  the  pylorus,  sometimes  towards  the  upper 
limit  of  the  anterior  surface,  more  often  towards  the  middle  of  it. 
In  size  the  lesions  have  varied  from  a  minute  hole  emitting  bubbles 
of  gas  and  small  drops  of  fluid  when  handled,  to  a  perforation 
large  enough  to  admit  the  tip  of  one's  thumb.  The  great  majority 
have  been  rounded  or  ovoid  in  shape,  the  longest  diameter  ranging 
from  2  to  6  millimetres  in  length.  The  size  has  not  been  propor- 
tionate to  the  length  of  time  elapsing  between  the  time  of  perfora- 
tion and  its  discovery  at  operation,  for  relatively  large  perforations 
have  been  found  within  a  few  hours  of  the  onset  of  symptoms, 
while  small  ones  have  been  found  in  cases  operated  on  late  in 
the  course  of  their  illness.  The  wall  of  the  duodenum  has  usually 
been  found  cedematous  and  friable,  making  closure  by  stitching 
difficult  owing  to  the  tendency  of  the  stitches  to  cut  through  when 
tied,  especially  if  a  fine  thread  was  used.  Except  in  one  case 
where  perforation  followed  some  hours  after  a  bismuth  meal,  and 
in  which  particles  of  bismuth  were  found  scattered  about  the  right 
kidney  pouch,  solid  material  has  not  been  found  in  the  peritoneal 
cavity.  Accurate  estimation  of  the  amount  of  leakage  has  therefore 
been  impossible,  for  the  copious  peritoneal  exudate  which  is  rapidly 
poured  out  mixes  with  the  escaping  gastric  and  intestinal  juice, 
and  unless  the  later  is  mixed  with  bile  or  food  there  is  nothing  by 
which  one  can  recognise  its  presence.  It  is  so  rare  to  find  obvious 
food  material  that  one  is  inclined  to  believe  that  the  actual  amount 
of  leakage  is  in  most  cases  slight.  Probably  peristalsis  is  arrested 
after  perforation  occurs.  In  two  cases,  both  fatal,  the  fluid  in  the 
peritoneal  cavity  was  markedly  bile  stained.  One  of  these  cases 
was  that  of  a  man  who  had  been  ill  for  three  days  before  admission 
to  hospital  without  having  been  seen  by  a  doctor,  and  who  had  a 
large  perforation  in  an  old-standing  ulcer.  The  second  was  that 
of  a  patient  who  vomited  persistently  from  the  onset  of  his  illness 
till  his  admission  to  hospital  for  operation  18  hours  later. 


BY    MR   J.    W.    STRUTHERS  I  I 

Closure  oj  Perforation. — Alter  locating  the  perforation  the  parts 

are  1  nought  to  the  surface  as  well  as  possible  and  the  pyloric  end 
of  the  stomach  given  to  an  assistant  to  hold,  so  that  the  perforation 
is  well  exposed.  Any  excess  of  fluid  which  obscures  the  field  by 
welling  up  from  below  with  each  respiratory  movement  is  rapidly 
swabbed  away  and  gauze  packs  placed  to  catch  anything  that  may 
leak  from  the  ulcer  before  it  is  closed.  The  stomach  must  be 
firmly  but  carefully  held  in  such  a  way  as  to  avoid  enlargement  of 
the  perforation  by  tearing  while  the  ulcer  is  being  dealt  with.  It 
is  my  custom  to  close  the  ulcer  with  interrupted  stitches  of  thick 
catgut  inserted  at  right  angles  to  the  long  axis  of  the  pyloro- 
duodenal  junction.  Excision  of  the  ulcer  is  unnecessary,  and 
complicates  the  closure.  The  wall  of  the  duodenum  is  often  very 
friable,  and  a  thick  thread  is  preferable,  as  being  less  liable  to 
tear  out.  On  the  other  hand  it  is  undesirable  to  use  silk,  which 
remains  as  an  irritating  foreign  body.  No.  3  or  No.  2  catgut,  not 
chromicised,  makes  the  best  suture  material.  One  or  two  stitches 
are  passed  through  the  whole  thickness  of  the  duodenal  wall,  so 
that  when  tied  they  will  occlude  the  perforation.  Three  or  four 
Lembert  stitches  of  the  same  material  are  then  passed  across  and 
on  each  side  of  the  ulcer,  so  as  to  invert  it  thoroughly  and  efficiently 
shut  off  the  perforation.  Finally,  a  tag  of  the  gastro-hepatic 
omentum  can  readily  be  stitched  over  the  line  of  suture  if  it 
seems  desirable  to  do  so.  Effective  closure  of  the  perforation  is 
tial.  If  the  stitches  tear  out  and  further  leakage  occurs,  a 
troublesome  and  dangerous  local  infection  with  the  formation  of 
a  fistula  may  follow.  It  is  therefore  important  to  pass  the  Lembert 
stitches  deeply  into  the  intestinal  wall  so  that  they  take  a  good 
hold,  and  to  infold  the  pyloro-duodenal  region  well  beyond  the 
ul>  er  so  as  to  secure  a  broad  apposition  of  peritoneal  surfaces.  In 
a  few  of  my  earlier  cases  I  used  fine  silk  to  close  the  perforation, 
su<  h  as  one  uses  for  intestinal  work  generally,  and  in  two  cases 
found  afterwards  that  the  stit<  hes  had  cut  out,  allowing  the  per- 
forations t<>  reopen.  In  two  cases  I  have  had  the  opportunity  of 
examining  the  closure  effected  by  catgut  stitching  alter  death, 
in  one  seven  day-,  in  the  other  a  few  hours,  alter  operation,  and  iii 
both  cases  it  was  complete  and  satisfa<  tory  in  every  way. 

In  cases  where  the  patient  i-  desperately  ill  the  operation  is 

rapidly  finished  alter  closing  the  perforation  by  swabbing  out  the 

-s  of  fluid  in  the  peritoneum,  inserting  a  Large  tube  into  the 

pouch  of  Douglas,  and  1  Losing  the  upper  wound.     Where,  however, 
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the  patient's  condition  justifies  it,  it  seems  best  to  do  a  posterior 
gastro-enterostomy  before  finishing  the  operation.  Closure  of  the 
perforation  with  or  without  excision  of  the  ulcer  does  nothing  to 
alter  the  conditions  which  have  given  rise  to  the  ulcer,  nothing,  in 
other  words,  to  prevent  relapse  or  recurrence  of  the  symptoms 
which  the  patients  had  before  perforation  occurred.  The  narrowing 
of  the  duodenum,  brought  about  by  infolding  the  ulcer,  especially 
when  it  is  a  large  one,  must  rather  tend  to  prevent  the  healing  of 
the  old  ulcer  or  to  increase  the  liability  to  the  formation  of  a  new 
one  if  the  old  one  heals.  In  addition,  the  puckering  and  irritation 
due  to  the  stitching  probably  interfere  with  the  proper  action  of 
the  pylorus,  especially  during  the  days  immediately  following  the 
operation,  and  if  the  stomach  contents  have  to  pass  along  the 
duodenum,  the  healing  of  the  stitched  ulcer  will  certainly  not  be 
facilitated.  In  a  few  cases  the  duodenum  and  pylorus  are  so  much 
narrowed  by  the  stitches  necessary  to  close  and  infold  the  ulcer 
that  one  is  forced  to  do  a  gastro-enterostomy  immediately  to  pre- 
vent obstruction,  and  it  was  in  cases  of  this  type  that  one  first 
learned  how  well  the  operation  is  tolerated,  and  how  beneficial  it 
appears  to  be  in  promoting  the  patients'  comfort  during  recovery. 
Presumably  it  acts  as  a  drainage  opening  for  the  stomach,  allowing 
complete  or  partial  rest  for  the  pylorus  and  ulcer,  and  thereby 
promoting  healing  and  lessening  the  tendency  to  vomiting. 

Gastro-enterostomy,  it  may  be  urged,  is  not  an  indifferent 
operation,  and  the  mere  fact  that  it  helps  recovery  would  not 
justify  its  addition  to  an  operation  for  perforated  duodenal  ulcer, 
unless  it  is  to  be  of  real  permanent  benefit  to  the  patient.  As  far 
as  we  know  at  present  it  is  the  best  remedy,  for  chronic  duodenal 
ulcer,  and  the  surest  means  of  promoting  healing  and  preventing 
recurrence  in  cases  where  perforation  has  shown  the  presence  of 
an  ulcer.  Why  not,  then,  do  it  in  cases  where  the  patient's  con- 
dition is  good  enough  ?  Patients  are  not  likely  to  submit  to  its 
performance  later  on,  after  having  been  through  the  ordeal  of  an 
operation  for  perforation,  except  in  case  of  dire  necessity,  and  if  it 
can  be  safely  done  it  seems  reasonable  and  wise  to  do  it  whenever 
possible  at  the  operation  for  closure  of  the  perforation.  I  have 
done  gastro-enterostomy  in  17  cases,  in  addition  to  closing  a  per- 
foration ;  16  of  the  patients  recovered  and  are  now  well,  without 
digestive  trouble,  the  17th  is,  I  believe,  well  on  the  way  to  recovery. 
Out  of  three  cases  in  which  I  did  not  do  gastro-enterostomy 
and  in  which  recovery  took  place,  two  have  now  symptoms  which 
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indicate  that  they  have  still  an  ulcer  in  the  duodenum,  while  the 
third  is  free  from  dyspepsia,  as  he  was  until  perforation  occurred. 
It  is  a  common,  in  fact  I  believe  the  usual,  experience  to  find  that 
in  cases  of  perforated  gastric  or  duodenal  ulcer  the  patients  are 
relieved  for  a  time  of  all  symptoms  after  mere  closure  of  the  per- 
foration, with  infolding  of  the  ulcer.  The  two  cases  of  duodenal 
perforation  referred  to  in  which  recurrence  of  symptoms  has  taken 
place  were  well  for  a  time  after  operation,  and  I  have  knowledge 
of  four  cases  of  perforated  gastric  ulcer  in  which  the  patients  were 
likewise  perfectly  well  for  a  time,  only  to  relapse  later  on  and 
suffer  as  much  as  before.  None  of  these  patients  are  willing  to 
submit  to  a  second  abdominal  operation.  That  relapse  should 
occur,  especially  in  cases  of  duodenal  ulcer,  seems  not  only 
possible  but  actually  what  one  would  expect,  and  for  this  and 
the  other  reasons  given  above  it  seems  advisable  to  do  gastro- 
enterostomy in  cases  of  perforation  of  duodenal  ulcer,  and  probably 
in  cases  of  gastric  ulcer,  the  closure  of  which  narrows  the  pyloric 
region  of  the  stomach.  After  doing  gastro-enterostomy  the  excess 
of  fluid  which  collects  chiefly  in  the  right  kidney  pouch  and  the 
pelvis  should  be  gently  swabbed  out.  In  a  few  of  the  earlier 
cases  I  washed  out  the  peritoneal  cavity, .  but  I  have  come  to 
believe,  from  watching  my  own  cases  and  others  which  I  have  had 
the  opportunity  of  seeing,  that  flushing  the  peritoneum  with  saline 
is  not  only  unnecessary  but  probably  harmful.  The  fluid  which 
collects  in  cases  of  perforated  ulcer  is  a  peritoneal  exudate,  usually 
aseptic  in  the  earlier  stages  of  a  case,  and  there  is  no  necessity  to 
remove  it  completely.  If  a  suprapubic  drain  is  inserted,  the  fluid 
which  the  peritoneum  continues  to  pour  out  for  about  24  hours 
will  escape  freely  enough  to  prevent  any  dangerous  collection  of  it, 
and  the  main  operation  wound  may  be  completely  closed. 

After-Treatment. — To  relieve  the  pain  following  the  operation 
and  give  the  rest  which  is  necessary  after  the  severe  strain  to 
which  the  patients  have  been  subjected,  a  dose  of  morphine  or 
heroin  may  be  given  when  consciousness  is  regained.  It  should 
be  large  enough  to  ensure  sleep  for  some  hours.  If  a  single  good 
dose  is  given  it  docs  not  need  to  be  repeated,  and  dors  not  appear 
to  be  in  any  way  harmful.  Thirsl  may  be  relieved  by  allowing 
the  patients  to  drink  water  freely  from  the  first.  Only  if  vomiting 
is  persistant .  preventing  the  administration  of  fluid  by  the  mouth, 
is  it  necessary  to  give  saline  solution  by  the  re<  turn  or  intra- 
venously.    Fluid  nourishment  in  gradually  increasing  quantities 
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may  be  given  after  the  first  24  hours,  and  in  a  few  days  soft  foods, 
such  as  cornflour,  arrowroot,  milk  puddings,  etc.,  may  be  allowed, 
to  be  soon  followed  by  easily  masticated  and  digested  more  solid 
food.  Before  allowing  a  return  to  a  full  ordinary  diet  it  is  well  to 
see  that  a  patient's  teeth  are  put  in  proper  condition,  to  enable  him 
to  masticate  efficiently. 

Results. — Two  of  the  27  cases  were  admitted  to  hospital  mori- 
bund, and  died  a  few  hours  later — one,  a  lad  of  21,  26  hours  after 
perforation,  the  other,  a  man  of  54,  three  days  after  the  first  onset 
of  symptoms.  Neither  of  these  patients  responded  in  the  least  to 
the  measures  adopted  to  stimulate  them,  and  in  neither  case  could 
operative  treatment  have  been  attempted  with  any  prospect  of 
success.  The  remaining  25  patients  were  operated  on  as  soon 
as  possible  after  they  were  seen  in  hospital.  Nineteen  of  these 
recovered,  and  the  twentieth  is  well  on  the  way  to  recovery. 
They  owe  their  recovery  primarily  and  mainly  to  the  medical 
men  who  sent  them  into  hospital  without  delay,  so  that  they  were 
all  operated  on  within  24  hours  of  the  onset  of  symptoms.  In  three  of 
them  no  gastro-enterostomy  was  done,  and  in  two  of  these,  as  related 
above,  symptoms  indicative  of  duodenal  ulcer  appeared  after  some 
months  of  good  health  following  operation.  The  third  in  this 
group,  a  man  of  61,  had  no  dyspepsia  before  his  illness,  and  has 
remained  well  for  more  than  2J  years  since  his  operation.  Of 
the  remaining  16  cases,  in  all  of  which  gastro-enterostomy  was 
done,  two  have  been  lost  sight  of.  The  other  14  are,  I  believe, 
all  well,  able  for  their  work,  and  free  from  digestive  trouble.  I 
have  either  seen  these  patients  recently  myself  or  heard  of  them 
from  their  medical  men.  A  few  of  them  have  been  operated  on 
within  the  last  few  months,  the  remainder  at  various  intervals  up 
to  4^  years.  So  far  none  of  them  have  shown  signs  of  relapse,  and 
I  think  that  these  results  justify  the  treatment  adopted. 

Five  of  the  patients  operated  on  died — one  operated  on  18  hours 
after  perforation  occurred,  in  whom  the  peritoneal  cavity  was  filled 
with  markedly  bile-stained  viscid  fluid  and  whose  condition  appeared 
almost  desperate  before  operation.  He  died  a  few  hours  later  from 
shock.  Another  operated  on  within  24  hours  of  perforation  died 
10  days  later  of  general  peritonitis  and  broncho-pneumonia.  In 
his  case  the  stitching  of  the  ulcer  with  silk  had  given  way,  and 
fresh  leakage  had  occurred,  causing  or  aggravating  the  general 
peritonitis.  The  three  remaining  fatal  cases  were  all  operated  on 
more  than  24  hours  after  perforation,  two  of  them  more  than  48 
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hours  after  it  had  occurred,  and  in  all  general  peritonitis  with  its 
resulting  toxaemia  and  obstruction  was  the  cause  of  death.  In 
none  of  these  five  cases  was  a  gastro-enterostomy  done,  for  their 
condition  appeared  too  bad  to  justify  the  prolongation  of  the 
operation  necessary  for  its  performance. 

Conclusions. — In  conclusion  the  points  I  should  like  to  empha- 
sise in  connection  with  the  2j  cases  referred  to  are  as  follows  : — 

1.  Duodenal  ulcer  may  be  present  and  go  on  to  perforation 
without  giving  rise  to  characteristic  symptoms  before  perforation. 

2.  There  are  no  symptoms  which  may  justly  be  described  as 
premonitory  of  perforation. 

3.  When  perforation  of  a  duodenal  ulcer  has  occurred,  difficulty 
in  diagnosis  may  arise  owing  to — (a)  the  pain  being  referred  to 
the  appendix  region  ;  (b)  early  and  marked  abatement  of  the 
severity  of  symptoms  in  cases  where  leakage  from  the  perforation  is 
limited  by  early  adhesion  taking  place,  or  by  cedematous  swelling 
of  the  intestinal  wall  in  cases  of  very  minute  perforation. 

4.  Catgut  may  safely  be  used  to  close  and  infold  the  perforated 
ulcer,  and  is  preferable  to  silk  for  this  purpose. 

5.  Gastro-enterostomy  should  be  done  at  the  operation  for 
closing  a  perforated  ulcer  when  the  patient's  condition  will 
permit  of  it,  for  it  promotes  the  immediate  recovery  and  lessens 
or  abolishes  the  tendency  to  recurrence  of  ulceration. 

Discussion 

Discussing  the  paper  Mr  Cotterill  said  that  the  absence  of  a 
history  of  melaena  in  so  many  of  Mr  Struthers's  cases  was  rather 
remarkable.  In  cases  in  which  there  was  doubt  as  to  the  diagnosis 
he  preferred  to  make  an  incision  low  down  in  the  pelvis,  examine 
the  appendix,  and,  if  necessary,  make  a  second  incision  higher  up. 
The  lower  incision  was  useful  for  drainage.  We  were  not  yet  in  a 
position  to  say  that  gastro-enterostomy  should  be  done  in  every 
case,  although  it  was  advisable  if  the  patient  could  stand  it.  Some 
cases  gave  excellent  results  without  gastro-enterostomy,  and  results 
were  not  always  perfect  after  that  procedure  had  been  followed. 

Professor  Caird  congratulated  Mr  Struthers  on  his  good  results. 
He  thought  the  practitioner  was  becoming  more  alive  to  the  urgent 
necessity  of  early  operation  in  these  cases.  Hi-  had  frequently 
noticed  improvement  of  the  pulse  after  the  abdomen  had  been 
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opened,  but  he  was  not  so  certain  that  the  good  effect  was  always 
maintained  after  washing  out  the  peritoneal  cavity.  He  always 
at  least  washed  out  the  pelvis.  He  favoured  gastro-enterostomy 
after  closure  of  the  ulcer.  A  good  deal  depended  on  the  aspect 
of  the  duodenum  after  closing ;  there  might  be  considerable 
narrowing. 

Mr  Cathcart  said  that  if  the  amount  of  effusion  was  slight  there 
was  no  necessity  to  wash  out,  but  it  did  no  harm  ;  it  often  did  good 
in  removing  fluid  from  the  region  of  the  diaphragm.  He  had  seen 
sub-phrenic  abscess  follow  in  cases  where  washing  had  been  omitted. 
He  thought  the  presence  of  symptoms  depended  on  the  presence 
or  absence  of  inflammation  round  the  ulcer.  The  pain  was  some- 
times due  to  spasm  following  hyperchlorhydria. 

Professor  Alexis  Thomson  was  convinced  of  the  great  advantage 
of  gastro-enterostomy.  In  addition  to  the  other  reasons  which 
had  been  adduced  in  favour  of  this  course  he  had  found  that  the 
ulcers  were  frequently  multiple.  His  experience  was  that  of  the 
author  \vith  regard  to  bleeding.  The  cases  with  much  bleeding 
did  not  often  perforate. 

Mr  Wallace  wished  to  emphasise  the  importance  of  not  over- 
looking the  condition  during  the  latent  period.  He  had  operated 
on  three  cases  in  which  symptoms  had  entirely  disappeared  by  the 
time  he  had  seen  them.  He  had  also  had  difficulty  in  cases  where 
the  pain  was  referred  to  the  right  iliac  fossa.  He  favoured  gastro- 
enterostomy, but  reminded  the  meeting  that  an  American  surgeon 
had  analysed  a  long  series  of  cases  and  found  the  results  after 
gastro-enterostomy  and  those  in  which  it  had  not  been  performed 
were  about  equal. 

Mr  Miles  said  that  when  he  was  in  doubt  as  to  the  seat  of  trouble 
he  made  a  small  suprapubic  incision  and  passed  a  tube  into  the 
pouch  of  Douglas.  From  the  characters  of  the  fluid  it  was  usually 
possible  to  tell  the  seat  of  rupture,  and  he  then  made  a  second 
incision  where  it  was  needed.  The  absence  of  food  material  from 
the  peritoneal  cavity  was  doubtless  due  to  the  fact  that  the  pylorus 
contracted  when  the  rupture  took  place.  He  had  once  seen  a 
perforation  take  place  when  the  stomach  was  being  handled  in 
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doing  gastroenterostomy  for  a  chronic  ulcer.  The  use  of  catgut  or 
silk  was  a  matter  of  individual  preference.  He  used  silk,  as  a 
smaller  needle  could  be  employed.  It  was  his  custom  to  wash  out 
the  peritoneum,  though  he  was  not  prepared  to  say  that  was  a  pro- 
cedure which  must  always  be  carried  out.  He  did  not  think  the 
position  that  gastroenterostomy  should  always  be  performed  had 
yet  been  reached,  and  if  it  were  laid  down  that  an  operation  for 
perforation  was  incomplete  which  did  not  include  gastroenterostomy, 
it  might  discourage  practitioners  from  undertaking  the  operation 
in  cases  of  emergency  in  which  the  help  of  a  surgeon  could  not  be 
obtained.  In  four  cases  he  had  performed  pyloroplasty  by  splitting 
the  pylorus  longitudinally  and  stitching  transversely.  The  pyloro- 
plasty was,  however,  not  equal  to  the  gastroenterostomy  opening. 
He  gave  statistics  of  34  cases  in  which  he  had  operated  for  perforated 
duodenal  ulcer. 

Mr  Dowden  said  he  had  opened  the  abdomen  on  three  occasions 
for  typical  symptoms  of  ruptured  duodenal  ulcer,  but  nothing  had 
been  found.  In  distinguishing  between  ruptured  duodenal  ulcer 
and  acute  appendicitis  he  had  found  percussion  very  useful  as  a 
means  of  eliciting  the  seat  of  most  tenderness.  He  preferred  to 
make  two  separate  incisions  in  cases  of  doubt.  In  closing  the  ulcer 
he  cut  through  the  pylorus  and  continued  the  cut  down  the  long 
axis  of  the  duodenum,  thus  producing  a  pyloroplasty.  He  always 
had  the  pouch  of  Douglas  flushed  out  while  he  was  stitching  up, 
and  then  closed  up  everything,  leaving  as  much  fluid  as  possible  in 
the  peritoneal  cavity. 

Mr  WUkie  referred  to  the  age  incidence  of  the  condition.  There 
were  two  groups,  one  affecting  young  men  and  the  other  in  patients 
aged  from  48  to  60.  In  the  latter  there  was  generally  a  history  of 
hard  work  and  alcohol,  and  there  was  nearly  always  arteriosclerosis. 
The  ulcer  in  this  group  was  almost  always  at  the  upper  border  ol  the 
anterior  wall,  where  there  was  great  difficulty  in  getting  an  anasto- 
motic blood-supply  if  one  artery  were  interfered  with.  He  had 
found  duodenal  ulcers  in  twelve  cases  post-mortem,  in  only  two  of 
which  had  the  condition  been  suspected  during  life. 
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2.  NITROUS  OXIDE  AND  OXYGEN  AS  AN  ANAESTHETIC 
FOR  DENTAL  AND  SURGICAL  PURPOSES 

By  William  Guy,  F.R.C.S.E.,  Consulting  Dental  Surgeon,  and  J. 
Stuart  Ross,  F.R.C.S.E.,  Lecturer  on  Anaesthetics,  Royal  Infirmary, 
Edinburgh 

The  object  of  this  paper  is  to  advance  the  proposition  that  the 
mixture  of  nitrous  oxide  and  oxygen  is  an  anaesthetic  worthy  of 
more  attention  than  surgeons  and  anaesthetists  have  accorded  it  in 
this  country,  and  to  describe  its  administration  by  means  of  the 
simplified  apparatus  we  have  devised. 

Briefly  stated,  the  advantages  claimed  for  this  mixture  are 
that  it  is  of  all  general  anaesthetics  that  which  (i)  produces  an 
anaesthesia  most  closely  resembling  physiological  sleep  ;  (2)  pro- 
duces the  least  disturbance  of  the  vital  functions  of  respiration, 
circulation,  and  alimentation  ;  (3)  involves  of  itself  the  least  risk 
to  the  life  of  the  patient.  If  these  claims,  which  appear  to  us 
indisputable,  be  admitted,  the  question  arises,  Why  has  it  failed  to 
come  into  general  use  as  a  routine  anaesthetic  in  dental  and  surgical 
practice  ?  The  answer  must  be,  Because  the  disadvantages  attach- 
ing to  the  apparatus  and  methods  of  its  administration  were  such  as 
to  discourage  the  ordinary  practitioner  and  to  restrict  its  employ- 
ment to  the  enthusiastic  expert. 

Sir  Frederick  Hewitt,  in  1886,  began  his  valuable  series  of 
experimental  investigations  on  the  action  of  this  mixture,  and 
the  apparatus  he  subsequently  devised  for  its  administration  has 
practically  held  the  field  in  these  islands.  But  Hewitt  himself 
states  that  the  method  is  "  obviously  beyond  the  reach  of  most 
administrators,"  and  that  it  "  requires  a  more  complicated  appa- 
ratus and  considerable  practice  to  become  proficient  in  its  use." 
It  is,  too,  a  difficult  matter  to  keep  the  two  bags  he  uses  half 
distended,  and  to  know  when  to  give  more  and  when  to  give  less 
oxygen.  Owing  to  the  fact  that  he  definitely  adopted  the  prin- 
ciple of  respiring  through  valves,  whereby  the  patient's  expirations 
are  returned  to  the  general  atmosphere,  lengthy  administrations 
required  very  large  quantities  of  the  gases.  This  meant  consider- 
able expense  and  the  use  of  cylinders  of  large  capacity  and  great 
weight.  Therefore,  while  we  desire  to  record  our  unstinted  admira- 
tion of  Hewitt's  labours  and  of  his  advocacy  of  the  merits  of  this 
mixture,  we  must  definitely  state  our  conviction  that  the  general 
and  extended  use  of  this  valuable  anaesthetic  depends  on  the  adop- 
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tion  of  a  simple  and  inexpensive  method,  which  enables  the 
anaesthetist  to  control  with  some  degree  of  accuracy  the  per- 
centage of  oxygen  in  the  mixture,  and  by  allowing  rebreathing 
of  the  bagful  of  gas  and  oxygen  for  definite  periods  gives  us  economy 
of  consumption  and  the  advantages  attendant  on  conservation  of 
CO.,  and  a  moderate  rise  in  the  CO.,  content  of  the  blood. 

Henderson  may  or  may  not  be  right  in  saying  that  a  deficiency 

'.  in  the  blood  is  a  common  cause  of  syncope  and  shock  under 

ether  and  chloroform  ;    it  will,  however,  be  admitted  that  this  gas 

is  the  stimulant  of  the  respiratory  centre,  and  that  the  ultimate 

ion  of  respiration  attendant  on  the  administration  of  nitrous 

oxide  through  valves  is  as  much  acapnic  as  anoxyaemic. 

While  conservation  of  carbonic  acid  is  to  be  desired,  oxygen 
starvation  must  be  avoided.  Physiology  has  now  elucidated  the 
actions  oi  the  two  factors  in  asphyxia.  According  to  Starling  and 
his  co-workers,  Kaya  and  Jerusalem,  excess  of  CO.,  acts,  so  far  as 
the  nervous  system  is  concerned,  upon  the  medullary  centres  only, 
and  mainly  upon  the  respiratory  centre,  of  which  it  is  the  natural 
stimulant.  It  is  also  a  cardiac  stimulant  until  the  percentage  of 
in  the  air  respired  rises  to  12  per  cent.,  when  it  begins  to  have 
a  depressant  action.  Lack  of  oxygen  is  a  much  more  serious 
matter.  It  affects  the  whole  nervous  system,  especially  the  spinal 
and  vaso-motor  centres,  causing  a  rapid  rise  in  blood-pressure  and 
eventually  convulsions.  The  heart,  depressed  from  the  first,  is 
rapidly  overcome  by  the  rising  peripheral  resistant  e. 

In  the  light  of  these  facts  it  is  apparent  that,  armed  with  a 
method  providing  for  a  sufficient  supply  of  oxygen  under  due 
control,  we  may  regard  the  presence  of  a  slight  excess  of  CO.,  in 
the  air  respired  with  equanimity. 

this  conclusion,  the  correctness  of  which,  is  now  established 
on  a  physiological  basis,  our  clinical  experience  had  long  since 
led  us,  and  we  felt  ourselves  on  firm  ground  in  adopting  the  re- 
breathing  principle.  One  of  us  (Guy)  has  long  taught  and  practised 
the  prin<  :iple  in  giving  nitrous  oxide  alone,  or  in  mixture  or  sequent  e, 
and  has  never  seen  any  reason  to  depart  from  the  position  he  took 
up  on  this  matter  so  far  back  as  1895. 

In  America  much  valuable  and  important  work  and  research 
bearing  on  the  administration  of  gas  and  oxygen  has  been  carried 
on  during  the  last  few  years,  and  the  mixture  has  been  extensively 
and  -U'  cessfully  used,  notably  by  Dr  <  rati  h  and  1  >i  Teter.  Gati  h 
is  fully  alive  to  the  importance  of  rebreathing  as  a  fa<  tor  in  the 
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success  of  the  method  ;  indeed,  its  importance  seems  to  be  gene- 
rally recognised  by  American  anaesthetists.  .  In  his  method,  as  in 
ours,  the  two  gases  are  mixed  in  one  bag  and  rebreathed  until  the 
C02  content  rises  to  as  high  a  point  as  is  desirable  ;  the  bag  is 
then  emptied  through  the  expiratory  valve  and  refilled  from  the 
cylinders.  The  Gatch  method  does  not  provide,  nor  does  any  other 
method  with  which  we  are  acquainted  provide,  for  measuring  with 
any  degree  of  accuracy  the  amount  of  oxygen  introduced  into  the 
bag.  While  long  practice  may  enable  the  anaesthetist  to  dispense 
with  any  such  arrangement,  we  cannot  but  think  that  it  is  very 
helpful  to  be  able  to  determine  how  much  oxygen  is  being  used, 
always  provided  that  this  does  not  involve  any  complicated 
mechanism  which  may  get  out  of  order  with  or  without  the  know- 
ledge of  the  administrator. 

The  apparatus  we  now  show  was  devised  by  us  to  meet  these 
requirements. 

It  may  be  described  as  a  lineal  descendant  of  the  Guy  "  gas 
and  ethyl  chloride  "  inhaler.  The  facepiece,  Barth  3-way  tap, 
and  bag  mount,  with  the  side  tube  for  ethyl  chloride,  are  all  the 
same,  but  we  use,  instead  of  the  usual  one-gallon  bag,  a  two-gallon 
bag,  the  distal  end  of  which  carries  a  Y  union.  One  limb  of  the 
Y  is  connected  directly  by  rubber  tubing  to  the  nitrous  oxide 
cylinder,  to  the  other  limb  is  attached  a  ball  syringe,  the  bulb 
of  which  is  of  two-ounce  capacity.  At  each  end  of  the  bulb  is 
a  rubber  valve,  so  that  squeezing  the  bulb  propels  its  contents 
in  one  direction  only,  that  direction  being,  of  course,  towards  the 
two-gallon  gas-bag.  The  distal  end  of  the  ball  syringe  is  connected 
to  a  one-gallon  bag  which  is  fixed  in  front  of  the  oxygen  cylinder, 
with  which  it  is  connected  by  a  metal  tube.  In  the  portable  form 
now  shown,  two  fifty-gallon  cylinders  of  nitrous  oxide  are  fixed 
on  one  side  of  an  upright  frame,  and  two  cylinders  of  oxygen  of 
the  same  size  are  held  on  the  other  side  of  the  frame,  but  if  desired 
the  nitrous  oxide  can  be  run  from  two  horizontal  cylinders  worked 
by  the  foot,  and  the  one-gallon  bag  can  be  fixed  to  a  large  vertical 
twenty  or  forty -foot  oxygen  cylinder.  This  is  the  most  convenient 
form,  perhaps,  if  portability  is  not  desired. 

To  prepare  the  apparatus  for  use  for  a  single  dose  anaesthesia, 
suitable  for  a  dental  operation,  the  oxygen  bag  is  emptied  of  air 
and  partly  filled  with  oxygen  from  the  cylinder.  If  not  over 
distended,  none  of  the  gas  will  escape  through  the  ball  syringe 
until   the   bulb   be   squeezed.      The    two-gallon   bag   is   similarly 
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emptied,  and  its  proximal  end  is  sealed  by  putting  the  3-way 
tap  to  the  position  marked  "  air."  It  is  then  moderately  distended 
with  nitrous  oxide. 

As  soon  as  the  laeepiece  is  adapted  to  the  face,  the  tap  is 
snapped  over  at  the  end  of  an  expiration  to  "no  valves,"  the 
position  of  rebreathing.  At  the  end  of  fifteen  to  twenty  seconds 
the  patient  needs  some  oxygen,  and  four  ounces  are  supplied  to  him 
by  two  squeezes  of  the  bulb.  Further  known  quantities  of  oxygen 
are  supplied  at  such  intervals  as  are  indicated  by  the  complexion, 
care  being  taken  to  steer  between  the  two  extremes  of  rosiness 
and  cyanosis.  Usually  about  four  ounces  of  oxygen  are  required 
every  15  or  20  seconds,  until  from  6  to  10  ounces  have  been  given 
in  all  ;  this  will  suffice  for  the  no  to  120  seconds  required  to 
induce  anaesthesia  for  a  dental  case.  Fresh  nitrous  oxide  is  only 
supplied  if  the  bag  indicates  a  leakage  of  gas  by  beginning  to 
collapse. 

At  the  end  of  these  two  minutes  the  anaesthesia  is  quite  deep 
enough  for  the  extraction  of  two  or  three  easy  teeth,  but  if  a 
deeper  and  more  lasting  anaesthesia  is  desired,  from  1  to  3  c.c. 
of  ethyl  chloride  (never  more)  is  run  in  at  the  end  of  from  25 
to  40  seconds,  and  the  mixture  rebreathed  for  another  thirty 
or  more  seconds,  when  a  most  beautiful  anaesthesia,  lasting  from 
70  to  100  seconds,  results.  Cases  requiring  a  longer  anaes- 
thesia than  that  after  the  mask  is  removed  are  best  dealt  with 
by  in^ertiiii,'  the  Clover  inhaler,  and  giving  a  little  ether  with  the 
gas  and  oxygen. 

This  system  has  now  been  in  daily  use  at  the  Dental  Hospital 
for  five  months.  We  have  administered  it  in  800  cases,  and  we  are 
satisfied  that  the  results  are  very  much  better  even  than  those 
obtained  during  the  past  years  by  gas,  or  gas  and  ethyl  chloride 
unmixed  with  oxygen.  There  i>  a  -triking  absence  of  all  crowing 
respiration  and  of  cyanosis  from  too  little  or  of  excitement  from 
too  much  oxygen.  Danger  to  life  seemed  remote  enough  under 
the  old  system,  but  we  are  satisfied  that  tin  addition  of  measured 
quantities  of  oxygen  must  be  an  advantage  to  all  patients,  and 
that  it  may  make  the  difference  between  slight  risk  and  perfect 
safety  in  those  cases  of  which  old  people  with  bad  hearts  and 
brittle  arteries  furnish  examples,  cases  in  which  even  experienced 
anesthetists  might  feel  some  anxiety  when  using  the  old  methods. 

The  average  quantity  of  gas  used  1-  from  _•  to  3  gallons,  of 
oxygen  from  6  to  12  ounces. 
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So  far  we  have  dealt  with  what  we  call  "  single-dose  anaes- 
thetics," such  as  are  called  for  in  dental  work  and  for  tonsils  and 
adenoids.  In  minor  surgery  the  same  method  may  be  employed, 
but  at  the  end  of  each  two  minutes  or  so  the  bag  must  be  emptied 
.  out  to  get  rid  of  the  C0o.  The  valve  is  put  into  the  intermediate 
position,  and  the  patient's  expirations  will  then  extrude  the  gases 
from  the  apparatus.  When  the  bag  is  nearly  empty  the  valve 
is  put  back  to  "  rebreathing,"  and  a  fresh  supply  of  gases  run  in. 
The  amount  of  oxygen  required  to  keep  a  good  colour  rises  steadily 
with  the  first  few  bagfuls,  until  a  point  is  finally  reached  when 
about  40  ounces  of  oxygen  is  being  given  in  each  new  bagful,  and 
another  ten  to  twenty  ounces  is  gradually  introduced  during  the 
following  two  minutes.  This  gives  a  percentage  of  about  12,  and 
corresponds  with  the  figure  arrived  at  by  Hewitt  in  his  experi- 
ments made  with  a  gasometer.  Some  cases  need  more  than  this, 
and  the  demand  can  easily  be  met  by  our  apparatus. 

As  regards  major  surgery,  nitrous  oxide  has  many  valid  claims 
to  be  ranked  above  ether.  It  irritates  no  mucous  surface  or 
excretory  gland  ;  it  produces  no  anaemia  and  no  reduction  of  the 
phagocytic  power  of  the  blood  ;  it  does  not  damage  the  central 
nerve  cells.  Ether  does  all  of  these  things  in  varying  degree. 
Above  all  other  questions  is  that  of  the  prevention  of  shock,  and 
here  Crile's  results  show  that  nitrous  oxide  is  from  three  to  four 
times  more  powerful  than  its  rival.  In  some  cases  that  might 
well  make  the  difference  between  life  and  death,  while  in  many 
more  it  will  result  in  a  rapid  and  pleasant  convalescence,  as  against 
a  delayed  and  uncertain  one. 

In  many  cases  nitrous  oxide  and  oxygen  of  itself  gives  too  light 
an  anaesthesia  for  abdominal  work.  It  can  be  helped  by  the  pre- 
liminary administration  of  quite  a  small  dose  of  morphine  and 
atropine,  and  by  giving  a  little  ether  just  to  help  the  induction  stage. 
The  simplest  method  of  doing  this  is  to  induce  to  a  light  degree 
of  anaesthesia  with  drop  ether  given  on  the  usual  open  mask, 
after  which  it  is  possible  to  maintain  anaesthesia  for  an  almost 
indefinite  time  by  the  gases  alone.  This  method  we  derived  from 
a  paper  by  Flemming  of  Bristol,  to  whom  we  are  also  indebted 
for  much  useful  information  given  privately. 

Proceeding  by  this  plan  we  find  abdominal  section  quite  a 
feasible  operation  in  a  large  group  of  cases.  Fortunately,  many 
of  the  cases  which  most  clearly  demand  the  advantages  of  nitrous 
oxide  have  not  very  strong  abdominal  walls,   and  can  be  dealt 
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with  without  seriously  adding  to  the  worries  and  work  oi   the 

surgeon.  Put  briefly,  the  position  is  that  the  surgeon's  loss  L9 
the  patient's  gain,  more  particularly  in  what  Crile  calls  "  bad 
surgical  risks."  Short  as  our  experience  has  been,  we  can  alreadj 
quote  a  number  of  cases  where  the  patients  have  recovered  from 
grave  conditions  with  a  rapidity  and  what  one  may  call  a  certainty 
that  could  not  have  been  anticipated  had  ether  been  given  through- 
out the  operation. 

Our  list  of  So  surgical  cases  includes  gastroenterostomies 
hernias,  extensive  breast  operations,  amputations,  goitres,  and 
many  minor  cases,  such  as  pelvic  abscesses  and  the  like.  Up  to 
the  present  we  have  had  no  opportunity  of  giving  it  for  the 
alleviation  of  the  pangs  of  labour,  a  purpose  for  which  it  is 
obviously  well  suited  in  cases  where  a  little  extra  expense  is  not 
a  matter  of  moment.  Our  youngest  patient  was  2\  and  our  oldest 
The  longest  period  for  which  we  have  given  the  gases  is  75 
minutes,  to  which  we  attained  on  two  occasions.  Both  of  these 
cases  woke  in  a  few  minutes  perfectly  fresh,  and  apparently  little 
the  worse  for  their  experience. 

We  can  best  illustrate  and  conclude  our  paper  by  reading  the 
notes  taken  of  three  cases,  in  all  of  which  we  believe  the  method 
1  verj  real  factor  in  the  recovery  of  the  patient. 

Case  I.  (Ref.  No.  31). — M.,  aet.  20,  profoundly  septic  from  a 
foul  appendicular  abscess  and  general  septic  peritonitis.  Morphia. 
\.  and  atropine,  , .'. ,,,  given  just  as  the  patient  went  to  the  table. 
Open  ether  for  two  minutes,  after  that  nothing  but  the  gases. 
The  abscess  was  opened,  adhesions  broken  down,  and  the  appendix 
removed.  A  suprapubic  drain  was  also  inserted.  The  surgeon 
reported  that  although  the  muscles  were  distinctly  rigid,  the 
anaesthesia  was  adequate  for  his  purpose.  Patient  vomited  once 
whin  the  mask  was  removed,  but  never  afterwards.  On  removal 
to  bed  he  expressed  himself  as  none  the  worse,  and  was  very 
delighted  to  hear  that  all  had  gone  well  and  that  he  was  free  of 
his  enemy.  The  convalescence  was  quite  amazing  considering  the 
condition  found,  and  the  ultimate  good  result  never  seemed  for 
one  minute  in  doubt. 

Casj  II.  Ref.  No.  50). — M.,  at.  39,  absolutely  exsanguinated 
by  bleeding  from  a  gastric  ulcer.  Morphia,  ,',.  and  atropine,  l\lt. 
given  twenty  minutes  beforehand.     Induction  by  open  ether,  then 


24      NITROUS    OXIDE    AND    OXYGEN    AS    AN    AN/ESTHETIC 

the  gases  for  the  remaining  30  minutes.  The  anaesthesia  was 
quite  adequate,  and  the  abdominal  wall  gave  the  surgeon  no  serious 
trouble.  The  pulse  improved  very  materially  after  the  gases  were 
started.  There  was  no  after-vomiting  whatever.  The  man  spoke 
as  he  was  being  put  to  bed,  and  made  a  most  rapid  convalescence. 
His  chief  complaint  next  day  was  that  he  was  not  allowed  to 
smoke. 


Case  III.  (Ref.  Xo.  73). — M.,  set.  38,  who  had  had  a  gastro- 
enterostomy done  17  days  previously,  and  had  begun  to  vomit 
7  days  later.  He  was  much  emaciated,  had  a  very  feeble  pulse,  and 
his  chances  seemed  far  from  good.  Morphia,  J,  and  atropine,  Ti^, 
was  given  twenty  minutes  beforehand,  and  open  ether  was  used 
to  induce  anaesthesia.  For  the  remaining  35  minutes  nothing 
but  the  gases  was  given.  An  internal  hernia  was  found  and 
remedied.  The  anaesthesia  was  fair,  slight  reflex  movements  of 
the  legs  appearing  once,  but  the  difficulties  were  not  found  seriously 
embarrassing  by  the  surgeon.  The  pulse  improved  very  materially 
in  quality  during  the  operation.  The  man  was  conscious  before 
leaving  the  table.  He  never  vomited  at  all,  and  expressed  himself 
as  confident  of  recovery  from  the  very  outstart. 

Mr  Wallace  said  he  had  seen  the  method  in  use  in  surgical 
operations.  It  required  the  assistance  of  an  expert  administrator, 
but  its  field  of  usefulness  was  just  in  those  cases  where  an  expert 
anaesthetist  was  likely  to  be  called  upon. 

Mr  Wade  said  that  the  method  was  certainly  of  value  in  those 
cases  in  which  a  fatty  liver  and  other  conditions  might  make  the 
surgeon  fear  the  effects  of  a  general  anaesthetic. 

Mr  J.  S.  Fraser,  while  not  denying  that  this  might  be  an  excellent 
method,  said  that  ethyl  chloride  had  been  given  in  the  Ear  and 
Throat  Department  of  the  Royal  Infirmary  in  some  9600  cases 
without  any  inconvenience  to  the  patients,  and  the  simplicity  of 
the  method  was  a  great  advantage. 
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3.  NOTES  ON  THE  TREATMENT  OF  A  CASE  OF 
LYMPHOSARCOMA  BY  RADIUM 

By  Dawson  F.  D.  TURNER,  M.D.,  F.R.C.P., 
Physician  in  Charge  of  Radium  Department,  Royal  Infirmary,  Edinburgh 

A  male,  aged  65,  was  recommended  to  me  by  Professor  Alexis 
Thomson  for  radium  treatment  in  June  191 1.  He  was  suffering 
from  a  recurrent  small-celled  lymphosarcoma,  which  was  inoperable. 
The  first  operation  was  performed  on  21st  August  1909.  The 
tumour  was  then  situated  in  the  axilla,  and  both  pectorals  were 
divided  to  permit  of  its  removal,  along  with  a  number  of  satellite 
glands.  On  microscopical  examination  the  growth  was  found 
to  consist  of  a  small-celled  lymphosarcoma.  About  a  year  and  a 
halt  after  the  operation  there  was  a  recurrence  ;  this  took  the  form 
of  a  swelling  somewhat  deeply  placed  below  the  left  clavicle,  and 
oi  enlarged  glands  in  the  neck,  forming  a  mass  of  about  the  size 
-mall  orange.  There  were  no  symptoms  beyond  some  stiffness 
and  tightness  in  moving  the  left  arm. 

Radium  treatment  was  begun  on  13th  June  1911.  The  tumour 
was  attacked  both  from  the  outside  and  from  the  inside,  and  the 
glands  from  the  outside.  A  glass  tube  in  an  aluminium  case  con- 
taining twenty  milligrammes  of  radium  bromide  was  inserted  by 
Professor  Thomson  into  the  mass  below  the  clavicle.  The  tube  was 
attached  to  a  silk  thread  so  as  to  enable  it  to  be  withdrawn  when 
desired.  At  the  same  time  external  treatment  to  the  glands  above 
and  to  the  swelling  below  was  commenced.  A  capsule  containing 
forty  milligrammes  of  the  salt  was  applied  daily  for  lour  hours  to 
the  glands  above  and  for  four  hours  to  the  swelling  below.  The 
capsule  was  made  of  aluminium,  one-third  of  a  millimetre  thick, 
and  a  screen  of  silver  one-half  millimetre  thick  was  interposed  to 
protect  the  skin  from  the  alpha  and  soft  beta  rays.  The  applica- 
tions were  also  always  made  to  different  areas,  no  single  area  getting 
more  than  a  single  dose.  As  a  result  of  this  precaution  the  skin 
never  showed  more  than  a  moderate  reaction.  Attn  remaining 
in  situ  lor  a  week  the  internal  tube  was  moved  a  little  by  it>  thread 
so  as  to  expose  a  fresh  surrounding  to  its  influence.  After  a  lapse 
oi  thirteen  days  the  internal  tube  was  removed  altogether.  Pro- 
fessor Thomson  now  observed  that  the  tumour  had  ceased  to  grow. 
The  external  treatment  was  continued  a  lew  days  longer.  The 
total  internal  dose  amounted  to  6240  milligramme  hours,  the 
external    dose   to   8680   milligramme   hours.      On    examination    a 
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fortnight  later  considerable  improvement  was  observed  ;     both  the 
enlargements  had  diminished  in  size,  particularly  the  lower  one. 

There  was,  however,  a  glandular  mass  somewhat  deeply  placed 
above  the  clavicle,  which,  owing  to  its  depth,  could  not  easily  be 
reached  by  the  external  application  of  radium,  and  accordingly  it 
was  resolved  to  insert  a  tube  of  radium  into  it.  A  week  later 
Professor  Thomson  attempted  to  do  this,  but  found  it  impossible 
without  exposing  the  glands  by  an  open  operation  ;  he  therefore 
gave  a  general  anaesthetic  and  resected  the  greater  part  of  the 
clavicle,  and  as  he  found  on  exposing  the  glands  that  he  could 
remove  the  main  mass  he  proceeded  to  do  so.  Thereafter  a  tube 
of  radium  was  placed  in  the  cavity  and  left  there  for  one  week. 
The  dose  was  one  of  3360  milligramme  hours.  Three  months  later, 
on  22nd  October  191 1,  the  patient  was  examined  by  Professor 
Thomson,  who  could  find  no  trace  of  the  disease.  A  year  has  now 
elapsed  and  the  patient  has  remained  quite  well  and  been  able  to 
engage  in  his  ordinary  avocations. 

Professor  Alexis  Thomson  remarked  that  the  tumour  was  both 
clinically  and  microscopically  one  of  small-celled  sarcoma,  and 
before  the  use  of  radium  it  had  been  quite  irremovable. 


Meeting  II. — December  4,  1912 

Mr  J.  M.  COTTERILL,  President,  in  the  Chair 

I.  Election  of  Member 

James  Langwill,  M.B.,  Ch.B.,  56  Palmerston  Place,  was  elected, 
an  Ordinary  Member  of  the  Society. 

II.  Original  Communication 

DISCUSSION  ON  MALINGERING 

Opened  by  Byrom  Bramwell,  M.D.,  F.R.C.P., 
Consulting  Physician  to  the  Edinburgh  Royal  Infirmary 

Mr  President  and  Gentlemen, — The  subject  which  you  have 
asked  me  to  introduce  this  evening  is  of  very  great  interest  and 
practical  importance  at  the  present  time.  It  is  a  large  subject 
of  great  complexity  in  which  I  have  always  been  much  interested, 
for  during  my  first  year  of  practice  I  was  engaged  in  a  big  "  railway 
case,"  and  since  then  I  have  had  a  large  experience  in  that  kind 
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of  practice.  Since  the  introduction  of  the  Workmen's  Compensa- 
tion Act  I  have  had  a  good  deal  of  experience  in  compensation 
as  medical  officer  to  a  Large  insurance  company  which  deals 
in  this  class  of  business,  ami  in  the  capacity  ol  Medical  Referee 
for  Scotland  and  as  a  hospital  physician  ami  private  practitioner 
1  have  seen  many  cases  in  which  the  question  of  malingering  has 
presented  itself. 

Definition. — I  would  define  a  malingerer  as  one  who  fe\ 
sickness  or  wh  itely  [knowingly  and  wilfully)  induces  or  pro- 

tracts an  illness,  with  the  object  of  avoiding  duty,  claiming  money 
compensation,  exciting  sympathy,  or  for  any  other  reason. 

You  observe  that  I  use  the  words  "  knowingly  and  wilfully." 
The  term  unconscious  malingering  is  sometimes  used,  but  it  is 
an  absolutely  erroneous  one.  "Unconscious  malingering"  is  a 
contradiction  in  terms  ;  the  very  essence  of  malingering  is  wilful 
and  deliberate  (conscious)  deceit.  It  is  essential  to  draw  a  distinc- 
tion between  malingering — conscious  and  deliberate  simulation 
oi  disease  or  exaggeration  of  symptoms,  and  valetudinarianism 
— unconscious  or  subconscious  simulation  of  disease  or  exaggeration 
of  symptoms. 

Until  recently  malingering  was  chiefly  found  amongst  soldiers, 
prisoners,  schoolboys,  conscripts  (in  those  countries  where  there 
is  universal  military  sendee,  the  reverse  condition  being  not  un- 
frequently  met  with  in  this  country  amongst  young  fellows  who 
have  passed  the  Army  examinations,  but  who  have  been  rejected 
on  their  "medical"),  hospital  patients — "hospital  birds"  as 
they  are  termed — hysterical  young  women,  club  patients,  persons 
injured  or  supposed  to  be  injured  in  railway  accidents,  and  persons 
who  have  been  accused  of  some  crime,  such  conditions  as  epilepsy 
or  insanity  being  set  up  as  a  defence. 

All  of  us  who  are  engaged  in  hospital  practice  will,  I  am  sun-, 
allow  that,  since  the  Workmen's  Compensation  Act  was  intro- 
duced,1 cases  of  malingering  and  valetudinarianism  have  become 

1  The  Employers'  Liability  Act  tame  into  force  on  ist  January  [88l. 
Under  it  a  claim  was  only  sustainable  in  the  event  of  there  being  a  defe<  t  m 
the  condition  of  the  works,  or  ol  there  being  negligence  on  the  part  oi  tin- 
employer  or  those  in  his  service. 

The  first  Workmen's  Compensation  Act  came  into  operation  on  ist  July  1898, 
and  was  limited  to  certain  classes  of  employees,  An  amending  Act  came  into 
operation  on  i.-tjjuly  1901,  extending  the  earlier  Act  to  employees  engaged  in 
agriculture.     The  present  Workmen's  Compensation  nto  opera! 

ist  July  1907,  and  practically  all  classes.  thin  its  s< 
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very  much  more  common.  In  the  last  edition  of  my  book  on  the 
"  Diseases  of  the  Spinal  Cord,"  published  in  1895,  I  discussed  in 
detail  "  Concussion  of  the  Spinal  Cord,"  and  referred  to  the  injuries 
which  are  so  common  in  pitmen  as  the  result  of  falls  of  coal  or 
stone  on  the  back.  I  came  to  certain  conclusions  as  to  the  nervous 
symptoms  which  these  patients  manifest.  I  need  not  read  the 
whole,  but  my  third  and  fourth  conclusions  were  as  follows  : — 
(3)  That  colliers  who  have  suffered  from  concussion  of  the  spinal 
cord  (I  mean,  of  course,  concussion  pure  and  simple)  very  rarely 
subsequently  suffer  from  organic  disease  of  the  spinal  cord  or  its 
membranes."  "  (4)  That  they  very  rarely  indeed  manifest  the 
train  of  nervous  symptoms  which  so  frequently  occur  after  railway 
accidents  and  injuries."  I  then  go  on  to  say,  "  The  two  last  con- 
clusions may  in  the  future  be  of  no  small  importance,  quite  irre- 
spective of  the  subject  of  railway  accidents  and  injuries,  with  which 
we  are  at  present  immediately  concerned.  The  tendency  of  modern 
legislation  is  to  compensate  employees  who  have  been  injured, 
provided  that  the  accident  is  not  the  result  of  their  own  carelessness 
or  error.  Now  I  venture  to  predict  that  if  the  Legislature  should 
enact  that  colliers  are  entitled  to  compensation  for  the  injuries  so 
received  nervous  symptoms  will  in  the  future  be  found  to  result 
much  more  frequently  from  falls  of  coal  and  stone  on  the  back  than 
is  at  present  the  case." 

This  prediction  has  been  abundantly  verified.  My  experience 
during  the  last  five  years  in  the  wards  of  the  Edinburgh  Royal 
Infirmary  shows  that  colliers  who  have  been  injured  in  this  way 
very  frequently  manifest  the  nervous  symptoms  characteristic  of 
traumatic  neurasthenia  or  traumatic  hysteria.  In  colliers  these 
nervous  symptoms  are  very  much  more  common  than  they  were 
five  years  ago. 

Now  I  venture  to  predict  that  when  the  National  Insurance 
Act  comes  into  full  operation,  malingering  and  valetudinarianism 
will  become  very  much  more  common  in  cases  of  ordinary  sickness 
and  illness  (irrespective  of  accidents  and  injuries)  than  in  the  past, 
and  that  these  conditions  will  entail  a  great  increase  in  the  dura- 
tion of  illness,  and  consequently  a  great  increase  in  the  medical 
attendance  required,  and  in  the  expenditure  required  for  sick-pay 
and  allowances  during  illness. 

Varieties  and  Degrees  of  Malingering  and  Valetudin- 
arianism.— Various  varieties  or  degrees  of  malingering  may  be 
described. 
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In  the  first  place  there  are  cases  in  which  perfectly  healthy  per- 
sons feign  disease,  induce  disease,  or  claim  that  they  hare  received  an 
injury  and  profess  to  be  suffering  from  symptoms  due  to  that  injury. 

These  cases  in  which  absolutely  healthy  persons  claim  to  be 
suffering  from  the  effects  of  injury  or  disease — pure  malingering — 
are,  in  my  experience,  extremely  rare.  They  are  occasionally  met 
with  in  club  patients,  in  schoolboys,  in  hospital  patients  ("  hospital 
birds"),  in  accused  persons,  and  in  persons  who  have  been  in  a 
railway  collision  or  other  accident  but  who  have  not  been  really 
injured  ;  indeed  cases  have  occurred  in  which  people  who  have  not 
been  in  an  accident  at  all  have  feigned  symptoms,  taken  to  bed, 
and  claimed  large  damages  from  a  railway  company  on  account  of 
an  alleged  injury.  Xo  case  of  that  sort  has  come  under  my  own 
notice,  but  I  have  seen  several  cases  in  which  there  has  been  gross 
-.nation,  or  malingering  pure  and  simple.  I  remember  one 
11  which  a  train  ran  into  the  buffers  at  a  station.  A  gentleman 
who  was  seated  facing  the  engine  was  thrown  forwards  into  the 
arms  oi  a  buxom  lady  who  was  sitting  opposite  him.  His  hat  was 
knocked  off  and  was  indented — it  was  a  new  silk  hat — that  was 
the  only  damage  which  he  seemed  to  have  sustained.  A  few  days 
after  the  accident  he  began  to  suffer  from  the  ordinary  symptoms 
of  "railway  spine";  these  symptoms  gradually  got  worse.  He 
brought  a  claim  against  the  railway  company,  which  was  eventually 
^ettled  out  of  Court  for  /ioo. 

In  the  second  place  there  are  cases  in  which,  after  an  accident  or 
injury,  the  results  or  remains  of  previous  disease  are  said  to  be  due 
to  the  injury. 

These  cases  are  more  common  than  cases  of  pure  malingering 
in  persons  who  were  previously  perfectly  healthy;  fortunately 
they  are  not  very  common,  for  in  some  instances  they  are  ex- 
tremely difficult  and  perplexing.  We  all  know  how  frequently 
functional  symptoms  are  combined  with  organic  disease,  and  how 
easy  it  is  to  mistake  the  results  of  old  organic  disease  for  those  of 
recent  disease,  more  particularly  in  cases  in  which  one  is  una 
quainted  with  the  patient  and  the  previous  history,  and  especially 
in  cases  in  which  erroneous,  misleading,  or  false  statements  arc 
made  regarding  the  previous  history  and  previous  condition.  I 
met  with  cases  in  which  a  congenital  club-foot,  a  very  old- 
standing  facial  paralysis,  an  ear  discharge  recurring  for  many 
.  an  old  scar  on  the  cornea,  epilepsy,  tabes,  and  spasti< 
paraplegia  wire  said  to  be  due  to  recent  accidents.     We  bad  a 
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case  not  very  long  ago  in  my  insurance  office  in  which  a  severe 
conjunctivitis  was  said  to  be  due  to  dust  getting  into  the  eye 
during  the  patient's  work,  but  in  which  it  was  proved  that  the 
patient  was  suffering  from  gonorrhceal  conjunctivitis.  I  do  not 
say  that  this  patient  was  malingering.  I  mention  the  case  as  an 
illustration  of  the  difficulty  there  frequently  is  in  excluding  pre- 
vious disease,  and  in  proving  that  symptoms,  which  are  said  to  be 
due  to  a  recent  accident  or  injury,  are  in  reality  the  result  of 
previous  disease. 

In  some  cases  included  under  this  head  the  patient  knows  that 
the  condition  which  he  attributes  to  the  accident  was  previously 
present — he  is  deliberately  lying  ;  but  in  others,  as,  for  example, 
in  cases  of  early  tabes,  of  which  I  have  seen  more  than  one,  he 
may  not  know  this — he  is  not  deliberately  and  wilfully  trying 
to  deceive. 

In  cases  of  this  kind  a  minute  and  careful  inquiry  into  the 
previous  history  as  to  the  exact  nature  of  the  accident — whether 
the  degree  and  kind  of  injury  was  sufficient  to  account  for  the 
symptoms  and  conditions  which  are  present — will,  in  many  cases, 
enable  one  to  arrive  at  a  correct  conclusion  ;  but  there  is  often 
great  scope  for  differences  of  opinion.  In  some  cases  of  this  kind 
the  difficult  question  arises  as  to  the  relationship  of  trauma  to  the 
causation  of  the  particular  diseased  condition  which  is  present, 
such  as  spinal  lesions,  cerebral  tumour,  aneurysm,  cancer,  and 
innumerable  other  conditions  which  are  not  infrequently  said  to 
be  due  to  an  accident. 

Then,  further,  in  some  cases  the  question  occurs — Supposing 
the  man  is  a  diseased  man  when  he  gets  the  accident,  is  he  entitled 
to  receive  compensation  for  the  damage  he  has  sustained  ?  In  my 
opinion,  one  is  no  more  justified  in  injuring  a  diseased  man  than 
a  sound  man  ;  but  of  course  the  amount  of  compensation  which 
a  diseased  man  should  receive  is,  in  many  cases,  very  different 
from  the  amount  of  compensation  which  a  sound  man  should 
receive.  In  cases  of  this  kind  the  whole  circumstances  of  the  case 
have  to  be  carefully  considered  and  taken  into  account. 

During  the  first  year  that  I  was  in  practice  I  met  with  an 
interesting  case  of  this  kind.  A  girl,  who  was  carrying  in  her 
arms  a  young  child  subject  to  epileptic  fits,  was  larking  with  a 
young  man.  In  attempting  to  strike  her,  it  was  said,  in  play,  he 
hit  the  child.  The  child  immediately  took  a  fit  and  died  in  the 
fit.     The  young  man  was  committed  by  the  magistrate  for  man- 
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slaughter,  and  tried  at  the  Newcastle  Assizes.  I  was  a  witness  in 
the  case  :  I  had  made  a  post-mortem  examination.  Mr  Justice 
Brett,  in  summing  up,  laid  it  down  that  if  the  jury  wore  satisfied 
that  the  child  died  from  the  fit,  and  that  the  lit  was  induced  by 
the  blow,  they  should  bring  in  a  verdict  of  manslaughter  ;  but,  he 
said,  the  degree  oi  manslaughter  was  for  him  to  judge,  and  not  for 
the  jury.  The  jury  returned  a  verdict  of  manslaughter.  The 
judge  discharged  the  prisoner  ;  he  thought  that,  as  he  had  already 
been  some  time  in  prison  while  waiting  for  the  trial,  he  had  had  a 
sufficient  sentence. 

Cases  every  now  and  again  occur  in  which  persons  who  have 
been  apparently  perfectly  healthy  up  to  the  time  of  an  accident  die 
apparently  as  the  result  of  the  accident,  and  in  which  it  is  found 
after  death  that  they  are,  and  have  for  many  years  been,  the  sub^ 
ject  of  grave  organic  disease.  1  think  you,  sir  (the  President),  will 
remember  a  stationmaster  who  a  few  years  ago  received  a  slight 
head  injury,  and  who  immediately  alter  the  accident  became  ill 
and  died  some  week-  later,  apparently  as  the  result  of  the  injury. 
I'p  to  the  time  of  the  injury  this  man  had  never  complained  of  illness; 
he  had  for  many  years  performed  his  arduous  duties  without  being 
off  work.  He  was,  however,  the  subject  of  advanced  cirrhosis  of 
the  kidney  and  marked  arteriosclerosis.  I  have  seen  many  cases 
of  this  kind :  in  some  of  them  it  was  difficult  to  determine  how  far 
the  accident  was  responsible  for  the  result. 

In  the  third  place,  cases  in  which  patients  who  are  suffering 
from  the  effects  of  an  accident  or  injury,  or  from  ordinary  illness  not 
due  to  accident  or  injury,  exaggerate  their  symptoms,  or  do  not  get 
well  as  they  should  he  expected  to  do,  but  continue  to  suffer  and  go 
on  claiming  compensation. 

These  cases  are  very  common,  in  fact  of  everyday  occurrence  ; 
they  are  the  1  ases  which  will  give  rise  to  so  much  difficulty  under 
the  National  [nsurance  Act. 

In  ordinary  practice  the  aim  of  the  patient,  at  all  events  of  the 
great  majority  of  patients,  is  to  get  well,  and  as  soon  as  possible,  and 
he  make-  every  effort  to  aid  the  doctor  in  getting  him  well.  But  if 
it  pays  a  patient  better  to  be  ill  than  to  be  well,  or  1!  a  patient  is 
lazily  inclined  and  is  content  to  take  a  holiday  on  nek-pay — it 
may  be  half  wages — there  is  no  inducement  to  get  well,  in  fact 
there  may  be  an  inducement  to  remain  ill— to  prolong  the  illness 
indefinitely. 

In   some  of  the  cases  included  under  this  head    the   patient 
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deliberately  and  wilfully  prolongs  the  illness  ;  that,  of  course,  is 
malingering — partial  malingering,  I  call  it.  But  in  many  cases 
the  patient  simply  does  not  get  well  and  does  not  return  to  work, 
because  he  has  no  powerful  inducement  to  get  well  and  to  return 
to  work  ;  he  goes  on  complaining  for  weeks,  or  it  may  be  months, 
from  symptoms.  In  many  of  these  cases  there  is  no  deliberate 
intention  on  the  patient's  part  to  deceive.  He  is  not  malingering  ; 
he  is  a  valetudinarian,  not  a  malingerer. 

We  all  know  how  very  important  the  influence  of  hope  is  in 
enabling  our  patients  to  get  well,  and  how  a  cheery  doctor  who 
expresses  a  confident  opinion  that  his  patients  will  get  well,  and 
who  inspires  them  with  hope,  does  get  them  well  much  quicker 
than  another  man  who  takes  a  gloomy  view  of  things,  who  shakes 
his  head,  and  who  does  not  inspire  them  with  hope  and  confidence. 
Any  mental  anxiety,  such  as  impending  litigation,  the  prospects 
of  the  ordeal  of  a  trial,  of  being  examined  and  cross-examined 
in  the  witness-box,  retards  the  patient's  recovery.  Every  one 
who  has  had  much  experience  in  railway  cases  knows  that  these 
patients  never,  or  very  rarely  indeed,  get  well,  until  the  case  is 
settled,  until  the  litigation  is  ended,  and  that  they  then  often  get 
well  with  remarkable  rapidity.  Now  I  do  not  for  a  moment  suggest 
that  all  of  these  patients  are  wilfully  exaggerating  or  malingering  ; 
many  of  them  are  perfectly  genuine  sufferers.  They  are  merely 
bad  cases  of  valetudinarianism. 

One  of  the  most  striking  cases  of  this  sort  which  has  come 
under  my  notice  was  that  of  a  man,  aged  30,  whom  I  examined  on 
behalf  of  a  railway  company  some  two  years  after  an  accident  in 
which  he  had  been  slightfy  injured.  He  was  suffering  from  the 
most  marked  symptoms  of  traumatic  neurasthenia  that  I  have 
ever  seen  ;  in  addition  there  were  some  symptoms,  which  time 
does  not  permit  me  to  describe  in  detail,  suggestive  of  organic 
disease.  I  pointed  out  in  my  report  that  it  was  a  case  in  which 
the  patient  would  probably  get  heavy  damages.  He  claimed 
£7000  ;  he  got  £3500.  I  am  informed  that  this  man  returned  to 
work  a  few  weeks  after  the  settlement,  and  that  he  has  apparently 
been  perfectly  well  and  doing  his  work  regularly  ever  since.  Now 
I  saw  no  reason  to  doubt  that  he  was  an  honest  man  ;  I  did  not 
think  he  was  malingering.  I  thought,  and  I  still  think  notwith- 
standing the  result,  that  it  was  a  bad  case  of  valetudinarianism, 
and  not  a  case  of  malingering.  At  all  events  the  case  shows  the 
important  influence  which  settling  the  claim,  especially  if  there  is 
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a  very  considerable  amount  in  the  way  of  damages,  has  in  getting 
the  patient  well. 

I  have  seen  many  cases  of  the  same  kind  in  which  the  symp- 
toms were  the  result  of  ordinary  accidents  and  injuries — miners 
and  others  who  have  been  injured  and  who  do  not  get  well  until 
the  claim  is  settled,  after  which  they  usually,  in  my  experience, 
rapidly  get  well. 

The  subject  of  valetudinarianism  is  one  of  very  great  difficulty 
and  oi  very  great  importance.  In  many  cases  it  is  quite  impossible 
to  differentiate  with  accuracy  and  certainty,  on  purely  medical 
grounds,  partial  malingering  and  valetudinarianism  ;  and  the  other 
grounds  on  which  one  has  to  make  a  differential  diagnosis  are  often 
insufficient  to  enable  us  to  give  a  positive  and  dogmatic  opinion. 
In  many  cases  we  suspect  malingering,  but  it  is  only  in  rare  cases 
that  we  are  justified  in  positively  stating  that  a  patient  is  malinger- 
ing. In  many  cases,  too,  it  is  difficult  to  say  whether  a  patient 
valetudinarian  or  not. 
In  many  cases,  for  example  slight  and  static  valvular  lesions 
of  the  heart,  bronchitis  with  emphysema,  pain  and  stiffness  in  the 
hack,  the  result  of  back  injuries,  sciatica,  or  neurasthenia,  it  is 
difficult  or  impossible  to  say  when  the  patient  is  sufficiently  well 
to  return  to  work.  The  patient  may  say  :  I  am  not  sufficiently  well 
to  work  ;  I  still  feel  shortness  of  breath  on  exertion  ;  I  still  cough 
and  -pit  ;  I  -till  feel  my  leg  stiff  and  painful  ;  I  still  feel  nervous 
and  weak. 

Formerly  (before  the  introduction  of  the  Workmen's  Compensa- 
tion Act  and  the  National  Insurance  Act)  many  of  these  patients, 
especially  men  with  wives  and  families  depending  on  them,  would 
make  an  effort  to  return  to  work  at  the  earliest  possible  date. 
Nowadays  there  is  not  the  same  inducement  to  get  well  and  to 
start  work,  and  cases  drag  on  for  weeks  or  months.  I  repeat  that 
many  of  these  patients  are  not  malingerers  ;  they  are  merely 
valetudinarians.  These  are  the  cases  in  which  there  is  likely  to 
be  so  much  difficulty  in  the  future. 

There  are,  of  course,  cases  in  which  the  Workmen's  Compensa- 
tion Act  and  the  National  [nsurance  Act  are  godsends.  Over 
and  over  again  I  have  seen  patients — say  with  organic  heart 
.!,  hard-working  men  with  wives  and  families  de- 
pendent on  them,  insist  on  being  discharged  from  hospital  before 
they  were  fit  to  return  to  work,  with  the  laudable  object  ol  support- 
ing their  dependants.  Those  are  the  cases  which  one  desiri 
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see  insured  and  well  insured — well  compensated  and  well  looked 
after,  medically  and  otherwise.  I  know  of  no  sadder  case  than 
that  of  a  man  who  insists  on  being  discharged  from  hospital  in 
order  to  support  his  wife  and  family,  when  one  knows  that  the 
hard  laborious  work  and  strain  to  which  he  must  subject  himself 
will,  in  the  course  of  a  short  time,  be  certain  to  result  in  another 
breakdown.  These  cases  will  still,  I  fear,  be  too  frequently  most 
inadequately  provided  for. 

The  cases  of  malingering  which  most  frequently  occur  in  a 
physician's  practice  are  nervous  cases  ;  they  are  by  far  the  most 
common  and  by  far  the  most  difficult  cases.  Purely  surgical 
cases  are,  comparatively  speaking,  rare  ;  the  ophthalmic  surgeon 
sees  a  large  number  of  cases,  the  aurist  a  few  cases,  the  dermato- 
logist some  cases.  I  have  seen  several  cases  in  which  skin  lesions 
have  been  deliberately  produced  by  young  women,  some,  but  not 
all,  of  whom  were  hysterics. 

Diagnosis. — The  diagnosis  of  malingering  is  often  extremely 
difficult  ;  it  has  to  be  based  partly  on  medical  and  partly  on 
collateral  evidence. 

It  is,  of  course,  a  more  difficult  thing  to  recognise  that  an 
article  is  adulterated  than  to  recognise  the  genuine  article.  It  is 
unnecessary  to  say  that  the  success  of  the  malingerer  depends  upon 
the  exactitude  with  which  he  is  able  to  represent  the  medical 
picture.  I  could  feign  many  diseased  conditions,  such  as  an 
epileptic  fit,  an  attack  of  angina  pectoris  or  insanity,  so  perfectly 
as  to  defy  detection.  Fortunately  for  diagnosis  malingerers  are 
very  rarely  skilled  and  experienced  in  the  conditions  which  they 
attempt  to  represent ;   they  usually  overdo  their  part. 

It  is  very  difficult  to  feign  organic  disease  ;  it  is  the  functional 
conditions  which  are  easily  simulated.  Consequently,  the  first 
thing  in  making  a  diagnosis  in  a  case  of  suspected  malingering  is 
to  make  a  careful  medical  examination,  and  to  exclude  organic 
disease. 

In  nervous  cases  the  differential  diagnosis  of  organic  and 
functional  disease,  unless  one  is  specially  skilled  and  experienced 
in  nervous  disease,  is  often  very  difficult.  One  sees  this  in  private 
practice  in  cases  in  which  there  is  no  question  of  compensation  and 
no  suspicion  of  malingering.  One  sees  cases  in  which  experienced 
hospital  physicians  differ  with  regard  to  these  cases,  in  which  one 
man  says  there  is  organic  disease  and  another  there  is  no  organic 
disease.     Many  cases  of  this  kind  have  come  under  my  notice. 
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Now  it  hospital  physicians  differ  in  this  way  it  is  impossible  to 
expect  the  ordinary  general  practitioner  to  come  to  a  correct  con- 
clusion as  to  the  nature  of  many  oi  these  most  difficult  cases. 

Then  there  arc  some  diseased  conditions,  some  of  them  very 
serious,  which  the  most  expert  and  experienced  physician  is  unable 
to  detect,  such,  for  example,  as  small,  deep-seated  thoracic 
aneurysms  (which  even  the  X-rays  may  not  disclose)  and  disease 
of  the  coronary  arteries  with  severe  angina  pectoris.  I  have  seen 
cases  of  this  sort  in  which  it  was  impossible  to  detect  any  definite 
evidence  of  organic  disease,  in  which  the  patients  have  died  from 
the  condition  soon  after  my  examination. 

In  those  cases  of  suspected  malingering  in  which  there  are 
symptoms  or  signs  oi  organic  disease — I  am  speaking  more  especi- 
ally of  cases  said  to  be  due  to  accident  or  injury — one  has  to  make 
sure  that  the  organic  lesion  was  actually  due  to  the  accident  or 
injury,  and  that  it  was  not  present  before  the  receipt  of  the  injury. 
A  ireful  inquiry  into  the  previous  history  will  usually  enable  us 
to  determine  this  point. 

In  cases  of  partial  malingering  the  difficulties  of  diagnosis  are 
still  greater  ;  it  is  often  impossible  to  say  how  far  the  symptoms 
are  genuine  and  due  to  the  results  of  injury  or  to  the  organic  disease 
which  is  present,  and  how  far  to  malingering  and  wilful  exaggeration 
on  the  part  of  the  patient. 

Certain  things  show  that  there  is  organic  disease,  such,  for 
example,  as  localised  muscular  atrophy,  the  reaction  of  degenera- 
tion, paralysis  of  the  sphincters,  acute  bed  sores,  the  Babinski  sign 
and  ankle  clonus  (if  perfectly  typical  and  persistent  and  not  merely 
temporary  and  evanescent),  loss  of  the  knee-jerks,  optic  neuritis  and 
optic  atrophy,  definite  changes  in  the  cerebro-spinal  fluid,  "  skew- 
deviation"  of  the  eyes.  It  must,  however,  be  admitted  that  apparenl 
tions  to  most  of  those  statements  are  sometimes  met  with. 
Paralysis  of  the  sphincters,  for  example,  which  is  usually  a  very 
definite  sign  of  organic  disease,  was  said  to  have  been  present  for 
>ix  weeks  in  the  case  of  the  man  who  got  £3500  damages,  to  whose 
case  I  have  already  referred — that  was  one  of  the  things  in  the 
case  that  we  thought  positively  indicative  of  organic  disease. 

Let  me  here  say  a  word  or  two  with  regard  to  the  value  of 
elet  tri<  al  tests  in  1  ases  of  paraly-i-.  Some  people  seem  to  think 
that  one  can  differentiate  paralysis  and  malingering  by  means  of 
electrical  tests.  That,  of  course,  is  quite  erroneous.  It  is  hardly 
necessary  to  say  that  in  many  cases  of  permanent   paralysis  the 
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paralysed  muscles  respond  actively  to  the  faradic  current.  At  the 
last  meeting  of  the  British  Medical  Association  there  was  a  discus- 
sion on  the  "  Medical  Training  for  the  Detection  of  Malingering  " 
(Brit.  Med.  Journ.,  3rd  August  1912,  p.  222),  and  the  gentle- 
man who  introduced  the  discussion  is  reported  to  have  said  : 
"  Other  numerous  examples  of  the  many  varieties  of  malinger- 
ing could  be  given,  for  instance,  cases  in  which  joints,  though 
freely  flexible  to  passive,  are  apparently  rigidly  fixed  to  volun- 
tary movement,  and  cases  in  which  muscles,  though  apparently 
paralysed,  readily  respond  to  the  faradic  current  are  so  common 
as  not  to  be  worthy  of  discussion  in  detail."  In  other  words,  that 
statement  implies  that  if  an  apparently  paralysed  muscle  contracts 
to  the  faradic  current  it  is  not  paralysed.  There  must  be  some 
error  in  the  report,  for  I  cannot  conceive  that  the  gentleman 
who  introduced  that  discussion  could  possibly  have  made  such  a 
statement.  In  a  recently  published  book  on  malingering  equally 
erroneous  statements  as  to  the  effect  of  electricity  in  cases  of 
paralysis  and  of  the  value  of  electrical  tests  in  the  diagnosis 
of  malingering  are  made. 

Then,  again,  it  is  sometimes  concluded  because  a  stiff  joint  or 
a  contractured  limb  relaxes  under  chloroform  and  the  joint  is 
normal  that  the  case  is  one  of  malingering.  I  have  seen  many 
cases,  and  published  some  of  them,  in  which  rigid  contractures, 
due  to  functional  nervous  causes,  have  lasted  for  weeks  and 
months  and  years,  and  in  which  the  contractures  have  been  re- 
laxed under  anaesthetics  and  the  condition  rapidly  and  completely 
cured  by  appropriate  treatment  (a  confident  opinion  that  there 
was  no  organic  disease,  and  that  the  patient  would  rapidly  get 
well,  together  with  isolation,  the  electric  current,  and  hypodermic 
injections  of  water). 

Modern  methods  of  research,  such  as  electricity,  the  X-rays, 
the  perimeter,  are  often,  however,  of  very  great  use  in  the  differ- 
ential diagnosis  of  obscure  cases,  in  differentiating  functional  and 
organic  disease,  and  as  an  aid  to  the  detection  of  malingering. 

The  following  is  a  case  in  point : — A  girl,  aged  13,  complained 
of  blindness.  She  appeared  to  be  in  robust  health.  Ophthalmo- 
scopic examination  showed  that  the  fundus  was  perfectly  normal  ; 
there  was  no  headache  and  no  vomiting  ;  with  the  exception 
of  the  impairment  of  vision  there  were  no  symptoms.  Careful 
examination  with  the  perimeter  showed  the  presence  of  a  central 
scotoma.     Dr  George  Mackay,  who  kindly  examined  the  patient, 
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diagnosed  a  retrobulbar  neuritis,  an  exceedingly  rare  tiling  in  an 
apparently  healthy  young  girl,  aged  13. 

Corroborative,  non-medical  evidence  is  the  second  class  of 
evidence  which  one  has  to  trust  to.  If  a  nervous  case  presents 
unusual  symptoms  which  one  cannot  explain  by  a  syphilitic  or 
other  apparent  cause,  one  suspects  malingering,  more  especially  if 
the  patient  has  anything  to  gain  by  deception. 

In  cases  of  this  kind  one  has  to  lay  traps  to  detect  the  deceit. 
I  have  the  records  of  some  railway  cases  in  which  the  patients 
have  been  watched  by  detectives,  the  malingering  proved,  and  the 
supposed  patients  convicted  either  of  perjury  or  of  trying  to 
obtain  money  by  false  preten 

One  of  the  ordinary  tests  which  one  employs  in  cases  of  nervous 
disease  is  Romberg's  test.  It  is  not  of  great  value,  because  inability 
to  balance  the  body  steadily  in  the  erect  position  may  be  due  to 
psychical  causes  or  to  weakness  as  well  as  to  inco-ordination,  and 
because  it  is  so  easily  simulated.  In  employing  Romberg's  test 
in  cases  in  which  one  has  reason  to  suspect  deceit  I  take  care  to 
see  that  the  patient  does  not  know  what  I  am  testing.  I  tell  the 
patient,  for  example,  that  I  am  going  to  see  whether  he  can  hold 
out  his  hand  steadily,  and  then  when  his  eyes  are  shut  and  his  feet 
close  together  bring  the  tip  of  his  forefinger  accurately  in  contact 
with  the  tip  of  his  nose — the  finger-nose  test.  I  show  him  what 
1  wish  him  to  do.  I  see  at  once  whether  he  has  Rombergism  or  not. 
He  thinks  I  am  testing  his  ability  to  touch  his  nose,  whereas  I  am 
testing  his  ability  to  stand  steadily  in  the  erect  position  with  his 
lose  together  and  his  eyes  shut.  That  is  an  example  of  the 
sort  of  trap  one  sets  ;  an  experienced  observer  gets  into  the  habit 
of  using  many  dodges  and  traps  in  cases  of  this  kind.  Everything 
that  the  patient  does  and  how  he  does  it,  both  during  the  examina- 
tion and  when  he  does  not  think  that  he  is  being  observed  and 
examined,  should  of  course  be  noted. 

A'  the  Glasgow  .Meeting  of  the  British  Medical  Association, 
the  late  Professor  Grainger  Stewart  showed  .1  most  remarkable 
an  old  woman  who  took  an  epileptic  fit  whenever  she  went  into 
the  dark.  Professor  Grainger  Stewart  took  her  to  Glasgow  in  a 
lass  carriage,  and  he  told  the  meeting  that  she  had  a  tit  in 
e  u  h  of  the  tunnels.  The  case  attracted  mu<  h  attention.  Shortly 
after  the  meeting  I  one  day  followed  this  patienl  into  the  surgical 
entrance  of  the  hospital.  She  went  down  the  stairs  immediately 
inside  the  entrance,  into  a  very  dark  corner,  struck  a  match,  and 
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lighted  her  pipe.  She  was  very  indignant  when  I  asked  her  why 
she  had  not  taken  a  fit.  I  have  not  the  slightest  doubt  that  she 
was  an  arrant  malingerer. 

Now  from  what  I  have  said  it  will  be  apparent  that  there  are 
many  cases  in  which  one  suspects  malingering,  but  there  are  few 
cases  in  which  one  can  definitely  certify  that  a  patient  is  a  malingerer. 
As  pointed  out  in  an  article  in  the  Times  of  7th  November  last, 
the  panel  doctor  who  certifies  that  a  patient  is  malingering  assumes 
~  grave  responsibility,  and  if  he  makes  a  mistaken  diagnosis  runs 
a  great  risk  of  a  complaint  being  made  against  him,  of  getting  into 
grievous  trouble,  and  of  having  his  name  struck  off  the  panel.  In 
giving  certificates  one  should  be  very  careful  in  the  wording  of 
the  certificates.  Except  in  very  clear  cases  one  should  avoid 
definitely  stating  that  the  patient  is  a  malingerer  ;  in  doubtful 
cases  one  should  say  that,  "  so  far  as  my  examination,  knowledge, 
and  experience  enable  me  to  judge,  the  patient  is  fit  to  return  to 
work,"  or,  "  so  far  as  I  am  able  to  detect  there  is  no  organic  disease, 
and  the  patient  is  able  to  return  to  work."  The  doctor  who  is 
asked  to  certify  whether  a  patient  is  malingering  ought  to  be  per- 
fectly independent  of  the  result. 

Repeated  examinations  are  often  necessary  in  order  to  deter- 
mine whether  a  patient  is  suffering  from  functional  or  organic 
disease,  and  whether  he  is  malingering  or  not.  The  German  plan 
of  obliging  these  doubtful  cases  to  go  into  hospital  in  order  that 
they  may  be  under  skilled  observation  and  repeated  examination 
is  a  good  one. 

In  order  to  prevent  malingering  under  the  National  Insurance 
Act  I  would  suggest — 

1.  An  exhaustive  medical  examination  by  the  panel  doctor.— The 
only  sure  means  of  detecting  malingering  is  careful  medical 
examination  and  careful  medical  observation  by  a  competent 
doctor.  In  cases  of  prolonged  sickness  and  in  cases  of  repeated 
sickness  the  patient's  fellow-workmen  no  doubt  often  become 
suspicious,  but  the  malingering  may  have  gone  on  for  weeks  or 
months  before  that  suspicion  is  aroused.  In  most  cases  malinger- 
ing can  only  be  detected  in  its  earlier  stages  by  the  medical 
attendant. 

2.  In  doubtful  cases  consultation  with  a  specialist. — The  panel 
doctor  must  be  protected,  and  the  only  way  to  protect  him  is  by 
giving  him  the  opportunity  of  calling  in  an  expert  to  decide  upon 
the  nature  of  the  case  and  to  give  a  certificate.     The  consultant 
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must  be  a  specialist  in  the  particular  department  of  medicine  or 
surgery  which  is  concerned  in  the  particular  case.  A  physician,  for 
example,  who  has  no  special  knowledge  of  nervous  disease  cannot 
give  a  reliable  opinion  on  a  difficult  nervous  case  ;  a  surgeon  cannot 
be  expected  to  give  a  reliable  opinion  on  a  difficult  eye  case  or  ear 
case.  The  expert  should  be  perfectly  independent  of  the  r.-sult, 
and  these  experts  should,  of  course,  be  properly  paid. 

3.  Observation  and  repeated  examination  in  hospital  in  doubtful 

4.  A  time-limit  to  the  purely  functional  cases,  and  in  cases  in 
which  there  is  no  obvious  organic  disease. — In  cases  of  neurasthenia, 
for  example,  the  patient  ought  not  to  be  allowed  to  go  on  drawing 
pay  indefinitely.  A  certain  time-limit  should  be  laid  down.  The 
patient  should  be  told  that  there  is  no  organic  disease,  that,  medi- 
cally speaking,  he  is  quite  lit  to  work,  that  unless  he  goes  back  to 
work  on  a  certain  day  the  money  payment  will  cease.  This  plan 
would  no  doubt  entail  a  real  hardship  in  some  genuine  cases  of 
lunctional  disease,  such  as  neurasthenia — and  there  are  many 
such — but  I  am  afraid   this  hardship  must  be  faced. 

It  would  be  exceedingly  difficult  to  lay  down  a  time-limit  in 
cases  in  which  there  is  organic  disease — in  a  case  of  organic  heart 
disease,  for  example,  in  which,  as  I  have  already  pointed  out,  it  is 
often  exceedingly  difficult  to  decide  whether  the  patient  is  fit  for 
work  or  not.  But  in  cases  in  which  there  is  no  obvious  organic 
disease  I  would  certainly  suggest  that  there  ought  to  be  a  time- 
limit. 

Addendum. — In  some  countries  the  patient  who  claims  sick 
benefit  has  to  make  a  direct  money  contribution  towards  such  sick 
benefit  ;  if  such  direct  contribution  is  sufficient  in  amount  it  will, 
of  course,  stop  much  malingering  and  much  valetudinarianism. 
Unfortunately  under  the  National  Insurance  Act  no  money  con- 
tribution is  required  except  the  weekly  payments  which  all  insured 
persons  have  to  make. 

Discussion 

The  President  (Mr  J.  M.  Cotterill)  thanked  Dr  Bramwell  for  In- 
interesting,  practical,  and  comprehensive  sketch  of  this  very  large 
subject.  As  time  was  limited  he  would  not  detain  them  further 
than  to  say  that  recent  benevolent  legislation  had  increased  enor- 
mously the  work  of  physicians  and  surgeons — particularly  hospital 
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work — while  it  has  done  anything  but  increase  the  self-respect 
and  honesty  of  the  individual.  He  would  like  also  to  know  what 
this  disease  under  discussion  was  to  be  called.  Was  it  malingering 
(hard  g)  or  malingering  (soft  g)  ?  It  was  curious  to  hear  some 
medical  men  use  one  pronunciation  and  some  the  other  ;  the  reader 
of  the  paper,  for  example,  with  commendable  impartiality  had 
used  both. 

Dr  George  Mackay  said  that  simulation  in  connection  with  eye 
complaints  may  take  various  forms.  The  production  of  inflam- 
mation of  the  surface  of  the  eye  by  irritant  applications  is  occasion- 
ally, but  not  frequently,  indulged  in  by  malingerers,  since  the 
natural  tenderness  and  sensitiveness  of  the  organ  protects  it  against 
gross  abuse.  Uncontrollable  blinking  of  the  eyelids  is  not  unfre- 
quently  assumed  by  young  children  who  think  it  a  pretty  habit,  or 
wish  to  excite  sympathy,  and  it  has  not  been  unknown  among 
soldiers  and  sailors  anxious  to  escape  from  uncongenial  duty. 
Both  of  these  usually  overplay  the  part  and  are  easily  discovered. 
The  most  common  cases  of  malingering  met  with  now  are  in  con- 
nection with  the  Workmen's  Compensation  Act  or  with  claims 
under  policies  of  insurance.  There  may  be  an  assumption  of 
total  blindness  of  both  eyes,  but  much  more  frequently  the  claim  is 
for  serious  loss  of  vision  or  total  blindness  in  one  eye  which  has  been 
directly  injured,  and  often  an  assertion  that  the  vision  of  the  other 
eye  is  not  so  strong  as  it  was  before  the  injury.  The  difficulties 
in  the  recognition  of  malingering  which  beset  medical  men  generally 
are  not  quite  so  great  in  the  case  of  the  ophthalmic  surgeon,  since 
the  eye  is  an  organ  which  can  be  examined  with  very  considerable 
completeness  both  within  and  without,  and  serious  functional 
disturbance  is  usually  accompanied  with  definite  objective  signs 
either  in  the  media  or  in  the  fundus.  In  other  instances  a  lesion 
can  be  discovered  by  examining  the  field  of  vision.  The  reaction  of 
the  pupil  to  light  is  very  helpful.  If  a  man  says  he  cannot  see 
and  yet  his  pupil  reacts,  that  gives  him  away,  for  the  only  thing 
which  could  produce  such  a  state  of  matters  would  be  a  very  un- 
common brain  lesion,  almost  certainly  not  due  to  an  injury  directly 
received  to  the  eye,  so  that  in  many  of  these  cases  one  proceeds 
with  the  examination  in  the  sure  confidence  that  the  patient  is 
a  liar.  Under  these  circumstances  it  adds  a  new  zest  to  life  to  have 
to  deal  with  a  malingerer.  One  feels  as  if  one  were  engaged  in  a 
little  light  rapier  exercise,  and  there  is  an  element  of  sport  and 
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pleasurable  enjoyment  to  be  got  out  of  the  investigation  of  such 
cases.  There  are  many  helpful  methods  of  testing  whether  a 
patient  is  employing  both  eyes  or  not  ;  thus,  if  a  prism  pis 
well  centred  in  front  oi  one  eye  brings  forth  the  statement  from 
the  patient  that  he  sees  two  objects,  it  is  obvious  that  he  is  using 
both  eyes.  By  another  method  the  colour  sense  is  taken  advantage 
of.  A  pair  oi  spectacles,  mounted  with  one  ida>s  red.  the  other 
of  complementary  bluish-green  tint,  is  placed  before  the  patient's 
eyes,  and  he  is  requested  to  look  preferably  at  transparent  test- 
type  similarly  coloured,  composing  a  word  some  of  the  letters  ol 
which  are  perceptible  only  to  the  cue  eye  and  some  to  the  other. 
If  with  both  eyes  open  he  promptly  deciphers  the  whole  word,  it 
is  obvious  that  each  eye  must  have  been  contributing  to  the  result. 
The  maintenance  of  perfect  consensual  movement  of  the  eyes  and 
the  admitted  recognition  of  the  whole  of  a  word  when  only  part  is 
visible  t<>  each  eye  is  a  further  aid  to  detection.  But  one  of  the 
simplest  means  of  examination  is,  after  having  made  a  most  sympa- 
thetic study  of  the  patient's  condition  and  satisfied  oneself  that 
there  is  apparently  nothing  which  should  prevent  him  seeing,  to 
proceed  as  follows: — To  place  in  front  of  the  sound  eye  a  trans- 
parent but  strong  convex  lens  (say  + 10  or  +12D)  instead  of  an 

ire  disc,  leaving  nothing  in  front  of  the  damaged  eye,  or  placing 
in  front  of  it  whatever  glass  the  examination  of  the  refraction 
objectively  (as  by  the  shadow  test)  has  led  one  to  anticipate  should 
be  helpful.  If  the  patient  now  succeeds  in  reading  Snellen's  type 
or  recognising  the  form  of  objects  no  larger  at  (>  metres'  distance, 
it  i>  at  once  evident  that  he  must  be  employing  the  eye  which  he 
regard>  as  defective,  since  through  the  strong  convex  lens  the 
admittedly  better  eye  is  quite  incapable  of  observation.  Then'  are 
cases,  however,  which  are  on  the  borderland  between  malinger- 
ing and  hysterica]  suggestion,  and  in  these  a  psychical  element 
undoubtedly  comes  in.     Dr  Mackay  published  such  a  case  -some 

-  ago  {Edinburgh  Hospital  Re  parts,  vol.  v.),  that  of  a  young 
man  who  1  telephone  in  a  miller's  office  during  a  thunder- 

storm was  struck  by  lightning,  at  leas!  the  telephone  wire  was 
>tm<k;  the  instrument  was  dashed  from  his  hand  and  hi-  face 
slightly  burnt.  The  late  Dr  P.  A.  Young  brought  him  t<»  the 
Infirmary  within  an  hour  of  the  ac<  idem.  He  did  not  1  omplain  <>i 
any  defective  vision.  He  went  away  and  received  a  greal  d< 
sympathy  from  his  employer,  In-  family,  and  In-  friends,  and 
gradually  developed  in  the  course  of  a  few  weeks  a  profound  con- 
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viction  that  he  could  not  see.  On  examination  it  was  found  that 
the  reaction  of  the  pupil  to  light  and  the  appearance  of  the  eye 
were  normal,  and  Dr  Mackay  was  convinced  that  the  patient  was 
in  a  condition  of  "  suggested  hysteria."  It  was  suggested  to  the 
patient  that  of  course  he  had  had  a  shock,  but  that  it  merely  wanted 
a  little  exercise  to  bring  the  vision  out  again.  The  good  eye  was 
covered,  and  by  means  of  gentle  persuasion  and  encouragement  in 
observation,  combined  with  intervals  of  rest  for  a  few  seconds,  the 
patient's  vision  was  happily  "  drawn  out  "  until  he  was  able  to 
read  from  the  largest  to  the  smallest  of  Snellen's  and  Jaeger's 
types,  whereas  at  first  he  was  professing  inability  to  see  hand 
movements.  A  few  days  ago  another  case  occurred,  sent  by  Dr 
Mackay  of  Berwick.  The  patient  had  had  an  operation  for  a 
dermoid  on  the  cheek,  and  it  was  said  the  eye  had  been  damaged, 
and  Dr  George  Mackay  began  to  be  afraid  that  his  clansman  was 
to  be  accused  of  damaging  the  eye  while  removing  a  small  sebaceous 
cyst  from  the  cheek.  Examination  proved  that  the  patient  had  a 
perfectly  normal  eye,  and  by  means  of  the  strong  convex  lens  trap 
above  described  conviction  was  brought  home  to  him  that  the 
vision  was  unimpaired.  Dr  Mackay  was  entirely  in  agreement 
with  what  Dr  Bramwell  had  said  about  the  risks  of  malingering 
under  the  Insurance  Act,  and  he  was  sure  they  would  all  rejoice 
if  his  paper  could  find  its  way  into  the  hands  of  Mr  Lloyd  George 
and  his  supporters,  so  that  they  might  realise  more  fully  the  points 
on  which  stress  had  been  laid. 

Sir  Thomas  Clouston  thought  the  subject  most  interesting  from 
a  psychological  point  of  view.  The  phenomena  of  deception  which 
had  been  so  carefully  described  were  seen  everywhere  in  living 
beings.  They  began  amongst  insects — and  who  had  not  seen  plover 
and  other  birds  "  playing  lame  "  in  order  to  protect  their  eggs  and 
young.  There  was  no  doubt  that  the  constitution  of  the  patient 
had  to  be  taken  into  account  in  every  case,  and  it  is  necessary  to 
inquire  whether  a  man  or  woman  who  complains  of  illness  to  secure 
a  money  compensation  has  a  strongly  neurotic  temperament  and 
disposition  or  not.  There  is  no  doubt  that  many  nervous  people  are 
malingerers  of  the  valetudinarian  and  quite  honest  type.  Malinger- 
ing by  suggestion  had  been  referred  to  by  Dr  Mackay,  and  that  is 
common  among  such  persons.  His  (Sir  Thomas  Clouston's)  chief 
experience  consisted  in  detecting  whether  a  prisoner  was  insane  or 
not  when  he  wished  to  escape  punishment.     He  once  saw  a  man  in 
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jail  who  was  threatening  to  commit  suicide.  The  governor  told 
him  that  they  were  tired  of  watching  this  man.  and  that  he  must 
either  certify  that  the  man  was  insane  or  that  he  was  sane  ;  if  he 
was  not  insane  they  would  leave  him  unwatched  in  his  cell,  and 
the  responsibility  would  rest  with  him  (Sir  Thomas  Clouston)  if 
he  committed  suicide.  Not  wishing  to  take  that  responsibility, 
and  desiring  to  have  time  to  observe  the  case,  he  certified  the  man 
as  insane,  although  he  thought  lie  was  net.  just  as  a  doctor  send-  a 
suspected  erysipelas  case  to  an  observation  ward.  He  had  once 
an  unusual  experience.  A  clergyman  got  into  some  sexual  difficulty. 
and  the  result,  it  proved,  would  have  been  that  he  would  have 
his  livelihood.  He  was  sent  to  an  asylum,  certified  by  two  capable 
medical  men.  one  oi  them  of  very  high  standing  indeed.  Sir  Thomas 
Clouston  was  sent  for  to  see  the  patient,  and  the  attendant  informed 
him  that  he  had  noticed  the  man  reading  a  green-bound  book  very 
attentively  and  frequently.  The  book  was  found  to  be  Sir  Thomas 
Clouston's  clinical  lectures,  and  in  the  chapter  on  delusional  melan- 
cholia  every  one  of  the  symptoms  from  which  this  clergyman 
appeared  to  be  suffering  was  underlined.  It  was  hardly  necessary 
to  say  that  he  had  to  make  his  exit  on  the  ground  that  he  was 
not  insane.  There  was  another  kind  of  malingering  in  which  the 
patients,  especially  melancholic  patients,  exaggerated  the  mental 
symptoms  to  excite  sympathy.  The  whole  class  of  valetudinarians 
and  hypochondriacs  needed  careful  examination  when  they  claimed 
compensation  for  injuries  or  illnesses.  His  practical  point  was 
that  in  the  case  of  nervous  people,  helped  by  pure  suggestion  and 
imagination,  symptoms  were  simulated  which  were  honestly  be- 
lieved by  the  patient  to  be  due  to  disease.  Through  the  trophic 
influence  that  the  higher  cortex  exercises  over  every  part  of  the 
body  many  symptoms,  such  as  anaesthesia  or  paralysis,  might  be 
set  up,  and  might  eventually  end  in  organic  disease  simply  through 
such  suggestion.  There  is  no  reason  indeed  why  many  diseases  of 
a  definite  kind  should  not  arise  or  be  prolonged  through  psychi< 
or  cortical  influences,  just  as  they  are  often  cured  by  such  means. 
A  highly  nervous  man  or  woman  should  often  have  the  benetit  ol 
the  doubt  where  an  apparently  dishonest  emulation  of  disease  is 
ted. 

Sir  <tc<>r^c  Beatson  said  that  in  his  experience  there  wire  often 
other  causes  at  work.  It  seemed  to  him  that  their  legal  brethren 
had  a  good  deal  to  do  with  the  causation.     It  was  the  old  story  oi 
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the  man  who  met  a  friend  after  an  injury.  The  friend  asked  him 
if  he  was  much  hurt,  and  he  replied,  "  I  don't  know  ;  I  haven't 
seen  my  lawyer  yet."  That  is  one  of  the  elements  in  these  cases 
which  has  to  be  taken  into  consideration.  If  there  were  more  rigid 
rules  laid  down  as  regards  the  way  in  which  these  cases  are  presented 
to  the  Courts,  there  would  be  much  fewer  of  them.  That  is  a  factor 
in  malingering  that  could  not  be  altogether  overlooked. 

Dr  Bowie  said,  while  listening  to  Dr  Bramwell's  very  interesting 
paper  one  or  two  thoughts  struck  him.  In  many  cases  in  the  hands 
of  lawyers  the  lawyer  prevented  the  patients  going  back  to  work 
until  the  case  had  been  settled  ;  that  was  why  in  many  cases  patients 
got  well  immediately  the  cases  had  been  settled.  He  was  sorry 
that  the  question  of  prevention  had  not  been  gone  into  more  fully  ; 
Dr  Bramwell  had  been  treating  of  the  condition  after  it  was  estab- 
lished. It  seemed  that  a  little  more  might  be  done  in  preventing 
malingering  and  valetudinarianism.  In  the  article  in  the  Times 
referred  to  by  Dr  Bramwell  it  was  stated  that  malingering  was  going 
to  cost  the  Insurance  Commissioners  about  /i, 000,000  per  annum 
in  sick  benefit.  That  being  so,  one  begins  to  wonder  which  party 
to  this  Insurance  Act  is  going  to  benefit  by  the  prevention  of 
malingering — the  Government,  the  employer,  the  beneficiary,  or  the 
medical  man  ?  No  doubt  malingering  and  valetudinarianism  will 
be  a  curse  to  the  country  unless  prevented,  therefore  the  State  is 
going  to  suffer.  The  employer  is  going  to  suffer  because  he  has 
to  supply  part  of  the  sick  benefit.  The  beneficiaries  are  going  to 
suffer  in  proportion  to  their  contributions.  The  medical  men  are 
not  going  to  suffer  to  anything  like  the  same  extent  as  the  bene- 
ficiaries. Malingering  and  valetudinarianism  are  not  going  to  cost 
the  doctor's  pocket  or  work  very  much  ;  it  is  going  to  cost  the 
beneficiaries  a  great  deal  more.  It  seemed  to  him  therefore  that 
the  prevention  of  malingering  and  valetudinarianism  ought  to  be, 
partly  at  least,  the  duty  of  the  beneficiary  himself.  Instead  of 
coming  in  at  the  end,  when  the  condition  was  well  established,  some 
effort  ought  to  be  made  to  prevent  the  evils.  Such  an  effort  might 
be  making  the  patient  pay  part  of  his  medical  attendance  out  of 
his  own  pocket.  Why  was  the  Insurance  Act  going  to  cause  so  much 
malingering  and  valetudinarianism  ?  Insurance  against  sickness  of 
itself  should  not  be  the  cause.  It  was  because  the  beneficiary 
was  to  get  unlimited  medical  attendance  for  a  fixed  sum.  The 
"  contract  "  was  in  his  (Dr  Bowie's)   opinion  the  cause.     If  the 
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patient  had  to  pay  a  part,  however  small,  of  the  medical  fees  out 
of  his  own  pocket  he  would  think  twice  before  visiting  the  doctor 
unnecessarily.  It  seemed  to  him  that  the  imposition  of  this  small 
sum  would  mitigate  the  evils  to  a  considerable  extent.  Not  only 
would  it  tend  to  prevent  these  evils  and  do  away,  to  some  extent 
at  least,  with  the  expensive  and  somewhat  cumbersome  methods 
suggested  by  Dr  Bramwell,  but  it  would  have  this  further  advantage 
that  it  would  put  the  means  of  cure  in  the  hands  of  those  most 
interested.  The  system  of  making  the  patient  pay  a  small  fraction 
of  the  medical  fee  out  of  his  own  pocket  was  coming  more  and 
more  into  force  in  those  countries  where  they  already  had  State 
insure 

.1/;-  Cathcart  said  a  few  words  from  the  surgical  standpoint. 
H>  had  seen  many  cases  with  claims  sent  in  for  injuries  to  joint-. 
muscles,  bones,  and  backs,  and  found  it  important  to  begin  by 
allowing  the  patient  to  tell  his  own  story.  This,  he  thought,  was 
not  always  done.  Personally  he  made  the  patient  explain  his 
symptoms  and  everything  that  had  happened,  and  never  allowed 
him  to  give  the  diagnosis  of  anybody  else.  After  the  man  has 
talked  in  his  own  way  for  a  little  time  one  begins  to  get  some  mental 
impression  of  the  individual.  Then,  as  Dr  Bramwell  had  said, 
he  found  it  of  great  importance  to  look  for  objective  conditions. 
Among  other  simple  things  often  overlooked  is  the  condition  of 
the  muscular  development  of  the  limb  affected.  Sometimes  he 
found  that  men  were  accused  of  malingering  when  he  did  not  think 
they  were,  because  their  statements  were  supported  by  thepresem  e 
ot  atrophy  of  muscle,  which  would  not  have  taken  place  if  the  man 
had  been  a  pure  shirker.  <  to  the  other  hand  some  men  who  seemed 
unable  to  shut  or  to  open  one  hand,  or  whose  grasp  was  weak  on 
one  side,  had  an  equal  muscular  development  of  both  arms.  In 
such  cases  he  was  generally  able  to  show  that  their  apparent  want 
of  power  was  merely  want  of  will.  In  the  .  ase  ot  a  man  who  says 
he  cannot  close  his  hand  when  there  is  nothing  objective  to  explain 
it,  one  may  often  quietly  close  hi-  fingers  while  his  attention  is  dis- 
tracted by  being  induced  to  think  of  something  else.  Then  often 
by  watching  a  man  take  off  hi-  clothes  during  the  interview  and 
getting  him  to  talk  about  something  else,  he  will  make  a  movement 
which  otherwise  he  will  deny  his  ability  to  do.  The  other  day,  for 
in-tance,  a  patient  said  he  could  not  raise  his  arm  up  to  a  righl 
angle.     On  asking  him  to  take  off  his  shirt,  the  shirt  -tuck  ;    he 
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seemed  unable  to  get  it  beyond  a  certain  point.  On  being  assisted, 
however,  and  when  bending  down,  the  supposed  stiff  arm  was 
manipulated  right  above  his  head,  and  the  shirt  came  off  easily. 
When  asked  later  on  to  raise  his  arm  he  said  he  could  not  do  it, 
and  held  it  fast.  By  that  time,  however,  the  free  mobility  of  his 
arm  had  been  demonstrated. 

Dr  Edwin  Bramwell  was  of  opinion  that  there  existed  a  wide- 
spread tendency  to  regard  patients  suffering  from  functional  disease 
of  the  nervous  system  and  notably  from  hysteria  as  malingerers. 
The  subject  of  hysteria  was  not  a  malingerer  if  by  malingering  was 
implied  the  wilful  or  voluntary  simulation  of  disease.  Hysteria 
was  a  disease  many  of  the  symptoms  and  physical  signs  of  which 
were  characteristic  and  occurred  in  combinations  incapable  of 
successful  imitation  unless  by  an  individual  possessed  of  expert 
knowledge.  The  simulation  of  neurasthenia,  on  the  other  hand, 
offered  far  greater  possibilities  to  the  malingerer,  for  unless  in  pro- 
nounced cases  the  symptomatology  was  apt  to  be  entirely  subjective. 
All  would  probably  agree  that  it  was  seldom  possible  to  successfully 
simulate  organic  disease.  The  cases  which  essentially  gave  rise  to 
the  really  difficult  diagnostic  problems  were  those  in  which  the 
malingerer  was  actually  suffering  from  organic  or  functional  disease. 
Repeated  examination  and  continuous  observation  might  be 
necessary  before  it  was  possible  to  arrive  at  a  satisfactory  con- 
clusion in  such  a  case. 

Dr  Brock  said  the  question  Dr  Edwin  Bramwell  had  raised  as  to 
whether  the  hysterical  and  neurasthenic  subjects  actually  are  as 
deserving  as  the  organic  sufferer  was  an  important  one.  It  seemed 
to  him  that  the  problem  under  discussion  is  the  problem  of  moral 
responsibility.  He  took  it  that  in  malingering  the  patient  is  "  to 
blame  "  and  can  help  himself,  but  it  also  seemed  to  him  that  the 
patient  is  to  blame  and  can  help  himself  in  neurasthenia,  although 
in  the  latter  case  there  is  not  such  a  large  element  of  culpability. 
He  would  like  to  hear  what  Dr  Byrom  Bramwell  had  to  say  to  that, 
because  it  appeared  to  him  that  there  was  no  essential  difference 
between  the  two,  but  merely  one  of  degree.  What  one  wanted 
to  get  at  was,  "  How  far  is  the  man  putting  it  on  "  for  the  sake  of 
gaining  extraneous  help,  whether  moral  or  financial  ? 

Dr  Edwin  Bramwell  replied   that   the   subject   of  hysteria  or 
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neurasthenia  is  an  unconscious  or  subconscious  simulator,  whereas 
the  malingerer  is  a  wilful  simulator. 

Dr  M'Kendrick  said  Dr  Byrom  Bramwell  stated  that  one  must 

simulate  wilfully  to  be  a  malingerer,  and  that  it  was  impossible  to 
simulate  unconsciously. 

Dr  Byrom  Bramwell  replied  that  what  he  stated  was  that  the 
-on  who  unconsciously  simulates  was  not  a  malingerer. 

Dr  M'Kendrick,  continuing,  thought  it  would  be  well  to  come 
to  some  definite  understanding  as  to  what  the  term  really  means. 
Like  the  terms  "  accident  "  and  "  injury,"  malingering  had  not 
been  defined  in  the  Workmen's  Compensation  Act.  He  thought  it 
<  ompetent  to  define  a  conscious  malingerer.  Personally  he  would 
be  inclined  to  define  the  malingerer  as  the  man  who  is  receiving 
compensation  when  he  is  not  entitled  to  it.  Dr  Byrom  Bramwell 
quoted  the  case  of  a  workman  who  alleged  he  was  unfit  for  work, 
and  he  was  obviously  unfit  for  work,  and  it  was  proved  that  that 
man  was  suffering  from  a  disease  and  not  injur}' — gonorrhceal 
conjunctivitis — which  he  had  not  received  through  his  employment. 
Now  that  man  was  unconscious  of  the  cause  of  his  disease,  and  was 
he  not  to  be  called  a  malingerer  ?  Several  gentlemen  had  spoken 
on  the  subject  of  the  prevention  of  malingering,  and  Sir  George 
Beatson  referred  to  the  sharp  lawyer,  who  certainly  has  a  great 
deal  to  do  with  the  prolonging  of  convalescence.  Medical  men  are 
perhaps  not  aware  that  there  are  quite  a  number  of  lawyers  who 
the  workmen  out  of  their  own  pockets  for  weeks  or 
months  at  a  stretch  on  the  chance  of  getting  it  back  a  hundredfold. 
They  must  prevent  the  workmen  going  to  these  lawyers.  It  is 
purely  and  simply,  as  Sir  Thomas  Clouston  said,  human  nature. 
It  i-  a  moral  obliquity  on  the  part  of  the  workman,  and  a  little 
more  will  send  him  over  the  precipice  into  malingering.  The  shark- 
lawyer  is  usually  the  "  little  more." 

Dr  J.  V.  Patetson  said  that  he  had  had  a  very  large  experience  of 
the  Workmen's  Compensation  Act,  and  in  the  la>t  two  years  had 
reported  on  71  cases  under  it.  The  Act  of  1907  was,  of  course, 
an  absolute  necessity  in  an  industrial  country  such  as  ours.  In 
cases  of  eye  injury  the  surgeon  could  determine  very  definitely  whal 
injury  had  been  sustained  and  the  amount  of  disability  from  which 
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the  workman  suffered.  Dr  Paterson's  uniform  experience  in  Court 
as  regards  expert  witnesses  (he  was  not  referring  to  general  prac- 
titioners) was  that  little  or  no  difference  existed  in  the  evidence  as 
to  facts  observed  on  examination,  though  occasionally,  owing  to 
the  mental  attitude  of  the  man  giving  evidence,  there  might  be  a 
difference  of  opinion  as  to  what  work  the  injured  workman  was 
fit  for.  Before  a  report  was  sent  to  any  lawyer  or  insurance  com- 
pany, it  was  necessary  to  make  a  very  thorough  examination  of 
the  workman,  otherwise  some  of  the  manifestations  of  disease  or 
injury  might  be  missed,  and  the  man  judged  to  have  nothing  wrong, 
when,  on  more  careful  examination,  organic  change  might  be  found. 
No  attempt  whatever  should  be  made  to  co-operate  with  lawyers 
or  counsel  with  the  object  of  making  the  best  of  a  weak  case.  If 
one  could  not  satisfy  oneself  that  one  would  have  sent  practically 
the  same  report  if  acting  for  the  other  side,  then  the  report  was 
biassed,  and  ought  not  to  be  sent  in  that  form.  In  Dr  Paterson's 
opinion  it  was  impossible  for  a  sheriff  unaided  to  judge  the  value 
of  medical  evidence  which  might  be  highly  technical.  The  presence 
of  an  assessor  was  therefore  of  enormous  value.  The  assessor  ought 
to  make  an  examination  of  the  workman  in  order  that  he  may  be 
able  to  form  a  just  estimate  of  the  evidence  before  the  Court.  Some 
might  think  that  this  was  giving  the  assessor  too  much  to  do  with 
the  decision,  but  in  Dr  Paterson's  opinion  this  method,  in  eye 
cases  at  least,  did  much  to  further  the  giving  of  just  and  impartial 
decisions.  One  of  the  most  objectionable  features  of  the  Act  was 
that  it  provided  a  happy  hunting-ground  for  the  speculative  lawyer 
who  brought  cases  into  Court  which  could,  with  much  greater 
advantage  to  both  employer  and  employee,  have  been  decided 
outside.  In  giving  a  report  Dr  Paterson  took  very  good  care  never 
to  use  the  word  malingering,  and  generally  got  out  of  it  by  saying 
that  "  so-and-so  has  very  much  better  vision  in  the  eye  than  he 
himself  imagines."  One  did  not  like  to  say  in  the  witness-box 
that  a  man  was  actually  malingering,  though  it  could  be  proved 
up  to  the  hilt  in  certain  eye  cases.  In  Dr  Paterson's  experience 
there  was  hardly  ever  any  doubt  that  an  injury  of  some  sort  had 
been  actually  sustained.  Usually  when  the  loss  of  vision  could  not 
be  explained  by  the  alleged  injury,  it  was  found  that  the  man,  his 
family,  and  everybody  connected  with  him,  implicitly  and  honestly 
believe  that  the  condition  followed  the  injury.  Miners,  were  of 
course,  very  liable  to  slight  injuries  of  the  eye,  and  on  looking  with 
a  magnifying  lens  at  the  eye  of  an  old  hewer  one  always  found 
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large  numbers  of  carbon  particles  embedded  in  the  conjunctiva 
and  cornea.  Out  of  the  71  cases  seen  he  had  only  come  across  three 
out-and-out  malingerers.  One  case  was  that  of  a  low-class  miner 
who  had  received  an  injury  followed  by  ulceration  in  one  eye,  but 
who,  after  the  ulcer  healed,  remained  off  work  for  a  very  long 
period — about  ii  years — and  finally  maintained  that  he  had  also 
lost  the  sight  in  the  uninjured  eye.  This  eye  was  obviously  healthy 
on  examination,  and  the  man's  assertions  as  to  his  blindness  during 
examination  showed  very  crude  inconsistencies.  After  careful  ex- 
amination he  was  shown  to  the  door,  although  protesting  that  he 
could  not  possibly  find  his  way  to  the  station  without  his  friend, 
who  had  brought  him  to  the  house  but  had  in  the  meantime  gone 
away.  He  crossed  the  street,  constantly  looking  back  at  the  house, 
went  into  the  public  house  round  the  corner,  had  a  drink,  lit  his 
pipe,  crossed  a  busy  street,  and  eventually  walked  along  Princes 
I  among  the  crowd.  A  man  guilty  of  such  shameless  and 
3  malingering  ought,  of  course,  to  have  been  imprisoned.  The 
second  case  was  that  of  a  youth  of  18  brought  by  his  father,  who 
indeed  conducted  the  case.  The  youth  had  practically  lost  the 
vision  of  one  eve  from  a  very  bad  ulcer,  but  the  remaining  eye 
was  an  absolutely  good  one.  The  father  asserted  that  the  other 
eye  was  also  blind,  and  the  youth  passively  assented.  The  un- 
injured eye  having  been  found  to  be  absolutely  normal,  the  pair 
were  dismissed  after  having  been  told  that  these  assertions  about 
blindness  would  not  be  listened  to.  The  boy  returned  to  work  in 
the  pit  in  a  fortnight,  but  later  his  case  came  before  the  Court  on 
the  ground  that  work  caused  headache.  On  the  day  of  the  trial 
Di  M  1  k  iy  examined  him  in  the  sheriff's  room,  and  told  him  that 
he  must  be  careful  about  the  truth  of  his  statements,  otherwise 
he  would  find  himself  in  an  awkward  position.  The  boy  straight- 
way read  the  last  line  of  Snellen's  test  type.  The  third  case  of 
malingering  occurred  in  a  low-class  labourer,  and  was  of  a  crude 
and  easily  detected  kind  corresponding  to  the  level  of  his  intelligence. 
The  common  type  of  case  that  came  before  the  Courts  was  the 
exaggerator,  and  of  these  large  numbers  existed.  A  certain  amount 
iggeration  of  symptoms  was  excusable  in  a  man  who  had  had 
■  •re  injury  and  who  was  naturally  nervous  and  inclined  to  be 
hondriacal.  The  companies  often  made  a  great  mistake  in 
the  high-handed  and  arbitrary  way  in  which  they  were  inclined 
to  treat  these  men.  Out  of  the  71  cases  seen  21  were  cases  of  un- 
doubted exaggeration.  Some  of  the  men  exaggerated  the  defect 
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in  the  injured  eye,  a  great  many  alleged  that  the  sound  eye  was 
becoming  affected,  while  a  goodly  number  merely  exaggerated 
symptoms,  complaining  of  vague  pains  in  the  head,  giddiness,  and 
such  like.  In  many  of  the  cases  it  was  very  difficult  to  determine 
exactly  the  amount  of  visual  defect  caused  by  the  injury,  especially 
when  both  eyes  were  more  or  less  defective,  as,  for  instance,  where 
a  man  had  suffered  from  a  corneal  ulcer  first  on  one  eye  and  then 
on  the  other,  or  where  the  uninjured  eye  was  optically  or  otherwise 
defective.  Various  traps  and  pitfalls  were  employed  to  test  the 
truth  of  the  man's  statements  as  to  his  vision.  It  was  very  im- 
portant in  making  an  examination  to  be  sympathetic  and  gain  as 
far  as  possible  the  man's  confidence.  Experience  showed  that  in 
these  cases  where  there  was  evidently  a  considerable  amount  of 
diminution  of  vision  and  loss  of  visual  efficiency  the  Court  was 
inclined  to  deal  generously  with  the  workman. 

With  regard  to  the  cases  of  unnecessary  litigation  Dr  Paterson 
was  of  opinion  that  a  standard  of  compensation  should  be  set  up 
for  certain  common  injuries  in  certain  trades,  e.g.  the  loss  of  an  eye 
in  a  miner.  Cases  as  like  each  other  as  two  peas  continually  cropped 
up  and  were  continually  being  decided  in  Court.  The  presence  of 
a  highly  qualified  assessor  would,  in  his  opinion,  do  a  great  deal  to 
suppress  the  speculative  lawyer,  who  would  soon  realise  that  he 
had  a  very  poor  chance  of  getting  a  favourable  decision  unless  in 
genuine  cases.  With  regard  to  the  nervous  and  neurasthenic  type 
of  injured  workman  Dr  Paterson  said  that  he  sometimes  felt  him- 
self in  a  real  difficulty.  On  several  occasions  workmen  had  come  to 
him  obviously  suffering  most  acutely  from  extreme  nervous  anxiety, 
and  indeed  in  some  of  them  it  was  difficult  to  conduct  a  satisfactory 
examination.  In  one  or  two  of  the  cases  Dr  Paterson  had  felt  his 
morality  and  his  sense  of  duty  crumbling  very  much  as  in  the  case 
of  a  previous  speaker  in  a  somewhat  similar  difficulty,  and  he  had 
felt  very  strongly  inclined  to  certify  a  man  as  unfit  for  work  simply 
because  he  did  not  want  to  take  the  responsibility  of  pronouncing 
him  fit.  In  such  a  case  the  oculist  could  usually  get  out  of  the 
difficulty  by  saying  that  as  far  as  the  eye  condition  went  the  man 
was  quite  able  for  work.  The  neurologist  might  then  decide 
whether  the  man  suffered  from  traumatic  neurasthenia  or  serious 
organic  disease. 

Dr  Sym  thought  a  tariff  for  the  loss  of  an  eye  or  of  some  other 
part,  or  a  relative  loss  of  vision,  would  never  work  properly.     The 
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loss  of  one  eye  might  mean  an  enormous  question  to  one  man  and 
comparatively  little  to  another.  A  watchmaker  who  always  uses 
his  right  eye  and  who  loses  his  left  eye  in  an  accident  would  lose 
almost  nothing  ;  but  the  person  who  requires  binocular  vision 
loses  all  his  working  capacity  in  such  a  case. 

Dr  Paterson  said  it  is  done  in  Germany  ;  the  trades  are  classified. 
The  cases  he  referred  to  were  miners  or  working  men,  and  similar 
cases  had  been  tested  by  the  dozen  year  after  year.  It  was 
absolutely  unnecessary  to  have  this  constant  litigation. 

Dr  Sytn  said  he  did  not  want  to  dispute  the  point  with  Dr 
Paterson  ;  in  his  view  a  method  of  compensation  based  simply  upon 
the  organ  lost  or  injured  could  hardly  be  a  just  method.  Another 
thing  which  recent  legislation  had  done  was  to  increase  the  diffi- 
culty of  a  man  getting  work  once  he  has  been  injured,  therefore 
that  man  naturally  thinks  he  had  better  get  the  most  out  of  the 
present  accident.  A  good  deal  had  been  said  about  the  evils  of 
the  Insurance  Act,  and  he  was  not  going  to  defend  it,  but  he  thought 
there  was  one  way  in  which  some  good  might  be  got  out  of  it, 
namely,  there  would  be  a  record  of  the  condition  of  "  John  Smith  " 
at  such  and  such  a  date.  To  take  a  categorical  case,  a  man  may 
come  with  an  ulcer  on  the  cornea  who  has  had  a  previous  ulcer  with 
a  good  deal  of  permanent  damage.  He  states  that  he  has  met  with 
an  accident  of  an  uncertain  nature.  He  recovers  and  goes  home. 
Then  he  fancies  that  he  would  like  compensation,  and  claims  it  on 
the  ground  that  he  had  previously  had  a  perfectly  good  eye  prior 
to  this  "  accident  "  that  had  in  reality  never  taken  place.  In  such 
a  case  there  would  be  a  record  of  an  opacity  of  the  cornea  ;  this 
record  could  be  called  for  by  the  Court  and  the  matter  cleared  up. 
Those  frauds  were  continually  being  attempted.  The  existence  of 
such  official  records  is  one  of  the  plums  in  a  very  noxious  pudding. 
He  failed  to  see  why  in  the  case  of  these  gross  examples  of  malinger- 
ing the  law  should  not  lie  brought  into  operation  and  one  or  two 
of  the  offenders  punished  ;  it  was  just  as  much  a  crime  to  pretend 
to  be  deaf  or  blind  or  have  no  legs  in  order  to  get  compensation 
from  an  employer  as  it  was  to  pick  his  pockets. 

Dr  Chalmers  Watson  was  doubtful  whether  the  suggestion  of 
a  "  time-limit  "  for  recovery  was  a  pra»  ti<  al  one,  likely  to  be  useful 
in   practice.      Neurasthenia  is  a   definite   disease,   a   neurasthenic 
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element  is  an  important  factor  in  many  cases  of  valetudinarianism, 
and  psycho-therapy  is  a  valuable  factor  in  the  successful  treatment 
of  these  cases,  but  the  speaker  believes  that  the  psychical  effect  on 
the  patient  of  the  time-limit  threat  suggested  by  Dr  Bramwell 
would  act  in  many  cases  in  the  direction  opposite  to  that  desired. 
A  great  desideration  in  the  management  of  these  cases,  alike  in  the 
interests  of  the  patient  and  the  insurance  company,  was  some 
scheme  of  co-operation  whereby,  after  injury,  the  injured  person 
was  put  under  the  most  favourable  conditions  for  recovery.  It  was 
no  uncommon  experience  to  find  men  who  showed  evidence  of 
definite  organic  disease,  probably  in  great  part  the  result  of  an 
accident,  who  had  been  receiving  compensation  for  six  months  or 
longer,  and  yet  on  inquiry  one  finds  that  the  first  essential  in  the 
treatment  of  these  cases— complete  rest  in  bed  for  a  time — had  been 
overlooked.  This  entailed  in  many  instances  a  serious  loss  to  the 
insurance  company,  and,  what  was  worse,  led  to  the  development 
of  some  permanent  organic  disease  which  might  have  been  prevented. 

Mr  George  Chiene  said,  one  point  which  had  not  been  considered 
was  the  interests  of  the  other  patients  that  the  general  practitioner 
has  to  examine.  When  in  South  Africa  one  of  their  duties  was  to 
take  in  turn  the  examination  of  a  large  number  of  militiamen  who 
were  associated  with  the  camp.  The  malingerers  were  at  first 
treated  with  the  greatest  kindness  and  generosity  until  suspicion 
was  aroused,  and  finally  it  came  to  be  that  some  of  the  men  who 
were  really  ill  suffered  in  consequence  of  the  malingering  of  their 
fellow-patients.  That  is  a  point  that  men  dealing  with  patients 
under  the  Insurance  Act  will  find  a  matter  of  considerable  importance 
in  the  future. 

Dr  Pearson  said  some  hard  things  had  been  said  about  lawyers, 
but  he  would  like  to  be  sure  that  doctors  were  quite  free  from 
blame.  Speaking  as  the  medical  referee  for  Linlithgow,  the  difference 
of  statement  made  as  regards  facts  seemed  to  him  to  be  a  disgrace 
to  the  profession.  He  saw  no  reason  why  two  medical  men  repre- 
senting the  insurance  company  and  the  workman  respectively 
should  not  arrive  at  the  same  conclusion  as  regards  facts,  though 
they  might  differ  as  to  a  man's  ability  to  work.  It  seemed  to  him 
that  in  many  cases  where  the  medical  men  arrived  at  different 
conclusions,  stated  different  facts,  and  obscured  the  actual  conditions 
by  minimising  important  features  and  by  exaggerating  unimportant 
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details,  they  must  do  so  either  deliberately  or  from  insufficient 
examination.  The  lawyers  might  well  ask  why  do  these  things 
occur  ?  On  one  occasion,  when  acting  as  assessor  in  the  case  of  a 
man  who  had  had  an  injury  to  the  spine  and  the  pelvis,  the  doctors 
for  the  insurance  company  asserted  that  the  man  was  tit  to  work, 
his  own  doctor  said  he  was  not.  In  cross-examination  nothing 
came  out  to  show  why  these  men  had  not  arrived  at  the  same 
conclusion.  Dr  Pearson  saw  the  man  in  the  usual  way,  and  on 
examining  him  and  making  him  bend  forward  there  was  not 
the  slightest  difficulty  in  making  out  that  the  sacrum  became 
partly  dislocated  away  from  the  ilium.  One  could  imagine  no 
condition  which  would  render  a  miner  more  unfit  for  work  than 
that.  Why  that  case  came  into  Court  was  a  puzzle.  He  thought 
the  medical  profession  was  increasing  malingering  simply  by  "  taking 
sidt- 

Dr  Elliot  Dickson  (Locligclly)  said  that  for  many  years  he  had 
practised  in  a  colliery  district  in  Fife  and  came  in  contact  with  many 
of  these  compensation  cases.  He  had  got  very  little  further  light 
from  the  discussion  as  to  how  the  ordinary  general  practitioner 
was  to  treat  these  cases  except  by  a  thorough  examination  made 
at  the  beginning.  He  was  afraid  the  general  practitioner  took 
the  view  which  Mr  George  Chiene  did  when  in  South  Africa,  and 
suspected  that  in  every  case  that  the  man  was  a  malingerer.  When 
he  began  his  professional  life  he  had  a  high  ideal  of  human  nature, 
but  he  was  sorry  to  say  he  had  had  to  change  that  ideal.  It  was  a 
very  serious  matter  indeed  from  the  point  of  view  of  morality. 
The  morale  of  the  Fife  miner  before  the  passing  of  the  Workmen's 
Compensation  Act  was  of  the  highest  ;  he  had  become  morally 
quite  changed,  after  meeting  with  an  accident,  owing  to  the  opera- 
tion of  the  Workmen's  Compensation  Act  ;  e.g.  before  the  Act 
the  average  time  for  a  fracture  below  the  knee  to  recover  was  three 
months,  when  there  was  no  compensation  ;  since  then  it  has  been 
over  six  months.  What  the  amount  of  malingering  is  to  be  under 
the  Insurance  Act  Heaven  only  knows  !  He  put  the  average  dura- 
tion of  illness  down  at  fourfold  the  length  of  all  ordinary  cases  at 
present.  Under  the  Workmen's  Compensation  Act  a  man  has  to 
prove  that  he  is  unfit  for  work,  under  the  Insurance  Act  he  has 
simply  to  say  that  he  is  ill.  It  was  very  difficult  for  the  general 
practitioner  to  get  any  more  light  on  suspected  malingering  ex- 
cept by  thorough  clinical  examination.     Sir  Thomas  Clouston  had 
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referred  to  nervous  people.  They  are  all  nervous  when  they  get 
hurt,  and  when  the  Insurance  Act  comes  into  force  they  will  be 
more  nervous  still.  Traumatic  neurasthenia  is  a  common  topic 
of  conversation  in  the  mining  villages  of  Fife.  Dr  Sym  had  men- 
tioned the  increasing  difficulty  an  injured  man  has  of  getting  work 
in  the  open  market — a  very  interesting  point.  Incapacity  for  work 
was  clearly  decided  in  an  eye  case  in  the  House  of  Lords  not  very 
long  ago  to  include  incapacity  for  getting  work.  Mr  Lloyd  George 
talked  of  the  moral  effect  of  the  man's  fellow-workmen  in  preventing 
malingering.  Dr  Dickson  thought  it  would  have  absolutely  no 
effect  ;    it  was  building  a  house  on  the  sand. 

Mr  D.  M.  Cameron,  speaking  as  a  representative  of  the  insurance 
world,  ventured  to  think  that  Mr  Lloyd  George  had  not  been  very 
far  wrong  in  relying  upon  the  detective  work  of  a  man's  fellow- 
workers.  Friendly  societies  had  been  working  in  this  country  for 
generations,  and  malingering  had  not  been  prevalent  to  any  great 
extent.  In  friendly  societies  they  had  a  way  of  delegating  certain 
members  to  distribute  the  pay  and  act  as  detectives,  and  he  thought 
that  had  had  some  effect.  They  must  look  in  the  future  to  make 
malingering  criminal  and  punish  it.  On  the  part  of  the  insurance 
men  present  he  thanked  the  society  for  their  invitation  to  be  present, 
and  for  the  very  enjoyable  evening  they  had  spent. 

Dr  Byrom  Bramwell,  in  replying,  thanked  the  members  for  the 
way  in  which  they  had  received  his  paper.  The  discussion  had, 
he  thought,  on  the  whole,  been  interesting  and  useful. 

The  definition  he  had  given  very  fully  described  what,  he  thought, 
ought  to  be  included  under  the  term  "  malingering  "  ;  the  term 
unconscious  malingering  was,  he  maintained,  an  absurdity.  Vale- 
tudinarianism was  not  malingering.  Everybody  had  agreed  that 
complete  malingering  is  very  rare.  Gross  mahngerers  ought,  if 
possible,  to  be  convicted  and  punished  ;  but  he  was  afraid  that 
would  have  very  little  effect  in  preventing  partial  malingering  and 
valetudinarianism,  and  that,  after  all,  as  one  of  the  speakers 
had  said,  was  the  important  point.  He  was  glad  to  hear  that  Dr 
Dickson's  large  experience  amongst  miners  completely  confirmed 
the  views  which  he  (Dr  Bramwell)  had  expressed  many  years  ago. 
In  his  book  on  the  Spinal  Cord  he  had  discussed  the  subject  of 
concussion  of  the  spinal  cord,  and  had  referred  to  the  procedure 
which   should   be   followed  in  dealing  with  compensation  cases  ; 
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he  agreed  with  Dr  Paterson's  remarks  on  this  point.  There  ought, 
of  course,  to  be  no  difficulty  in  arriving  at  the  facts  of  the 
and  there  would  be  no  difficulty  if  the  medical  men  on  the  two  sides 
were  equally  qualified  to  give  an  opinion  on  the  particular  case 
under  observation.  But  unfortunately  this  is  often  not  the  case. 
A  surgeon,  for  example,  may  be  asked  to  give  an  opinion  on  a  difficult 
nervous  case,  or  a  medical  jurist,  who  has  no  experience  either  of 
practical  medicine  or  practical  surgery,  on  a  difficult  medical  or 
surgical  case.  Under  such  circumstances  differences  of  opinion 
are  apt  to  occur,  not  only  as  regards  conclusions  but  as  regards 
In  an  eye  case,  if  Dr  Paterson  was  on  one  side  and  Dr  Sym 
on  the  other,  they  would  no  doubt  agree  as  regards  the  facts.  What 
was  required  was  surgeons  for  surgical  cases,  neurologists  for  neuro- 
logical cases,  oculists  for  ocular  cases,  and  so  on. 

Dr  Chalmers  Watson  had  suggested  some  plan  of  co-operation 
between  the  doctors  and  the  insurance  companies  in  order  that 
appropriate  treatment  might  be  applied  in  hospital  during  the  early 
s.  Possibly  that  might  be  of  some  use,  but  in  his  (Dr 
Bram well's)  experience  the  great  majority  of  these  cases,  even  when 
taken  into  hospital  and  properly  treated,  did  not  get  well  so  long 
as  the  question  of  compensation  was  pending.  Many  of  these 
patients  make  no  effort  to  get  well.  Unless  a  patient  made  a 
vigorous  and  determined  effort  to  get  well  he  did  not  get  well. 
There  were,  of  course,  lawyers  who  "  cooked  "  these  compensation 
cases  ;  he  had  known  at  least  one  doctor  who  did  the  same  thing. 

The  question  of  hysteria  was  a  somewhat  difficult  one.  Under 
the  head  of  "  hysteria  "  a  large  variety  of  cases  was  included.  In 
some  of  them  there  was  a  strong  desire  to  excite  sympathy  ;  in 
some  the  patients  deliberately  produce  skin  lesions  with  the  object 
of  exciting  sympathy.  It  was  difficult  to  draw  the  line  between 
these  cases  and  malingering.  He  did  not  think  that  patients  of 
this  kind  ought  to  be  put  on  the  same  level  as  patients  suffering 
from  organic  disease  ;  but  no  doubt  in  the  great  majority  of  cases 
of  hysteria  the  patient  was  just  as  deserving  of  sympathy  as  a 
patient  who  was  suffering  from  organic  disease.  The  great  majority 
of  patients  suffering  from  hysterical  paralysis,  for  example,  and 
ri<  al  contracture,  were  most  anxious  to  get  well. 

The  point  which  Dr  Sym  made  with  regard  to  the  difficulty  of 
patients  who  had  been  accidentally  injured  and  compensated 
getting  work  was  an  important  one.  He  (Dr  Bramwell)  cordially 
agreed    with    Dr   Paterson's   remarks.     There   was,    of    course,  a 
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strong  tendency  in  the  human  mind  to  try  to  find  a  cause  for 
any  and  every  illness  ;  and  if  a  person  has  received  an  injury,  even 
some  time  before  the  development  of  an  illness,  he,  not  unnaturally 
perhaps,  attributed  the  illness  to  the  injury.  Poliomyelitis  anterior 
acuta  was  a  striking  illustration  in  point.  It  is  now  known  to  be  an 
infective  condition  ;  formerly  it  was  thought  to  be  the  result  of 
injury,  and  in  cases  of  poliomyelitis  anterior  acuta  nurses  were  often 
blamed  for  supposed  injuries  to  the  child  who  developed  the  disease. 
Dr  Bowie  would  have  liked  something  more  said  with  regard 
to  prevention  ;  he  (Dr  Bramwell)  was,  however,  speaking  with 
regard  to  the  position  under  the  National  Insurance  Act  as  it  actually 
existed,  not  as  it  might  be  amended.  In  the  Edinburgh  Medical 
Journal  for  December  1912  (p.  483)  attention  is  directed  to  the  fact 
which  Dr  Bowie  mentioned,  that  in  some  countries  direct  contri- 
butions towards  medical  benefit  are  imposed  on  sick  insured 
persons.  Without  doubt,  if  such  contributions  were  sufficiently 
large,  malingering  and  valetudinarianism  would  be  to  a  large 
extent  prevented. 


Meeting  III.— December  18,  1912 

Mr  J.  M.  Cotterill,  President,  in  the  Chair 
This  was  a  clinical  meeting  held  in  the  Royal  Infirmary. 
I.  Exhibition  of  Patients 

Surgical  Cases 

1.  Mr  H.  J.  Stiles  showed — 

(a)  Boy,  aged  4J  years,  thirteen  months  after  operation  for 
extroversion  of  the  bladder.  The  exposed  mucous  membrane 
was  dissected  off  the  wall  of  the  bladder,  after  which  the  abdomen 
was  opened  in  the  middle  line  and  both  ureters  transplanted  very 
obliquely  into  pelvic  colon  on  the  Witzel  gastrostomy  principle. 
Raw  surface  of  bladder  allowed  to  cicatrise  over. 

(b)  Epispadias  in  girl,  aged  6  years. 

Note. — 1.  Absence  of  anterior  commissure  of  vulva. 

2.  Large  patulous  ureteral  orifice. 

3.  Split  clitoris,  each  half  of  which  is  surrounded  by 

small   horseshoe  preputial    fol    continuous   with 
anterior  extremity  of  labium  minus. 
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Child  has  suffered  from  urinary  incontinence,  diurnal  as  well  as 
nocturnal,  since  birth. 

Treatment. — Transplantation  of  ureters  into  pelvic  colon. 

2.  Mr  Wallace  showed — 

(a)  Neurectomy  of  spinal  accessory  nerve  for  spasmodic 
wryneck.  Sudden  onset  in  a  man  of  36.  Duration  less  than 
two  months.  Condition  becoming  progressively  worse  in  spite  of 
medical  treatment. 

(b)  Trifacial  neuralgia,  man  aged  55  years.  Spasms  of  pain 
very  severe  and  not  amenable  to  medical  treatment.  No  local 
cause.  Neurectomy  of  inferior  dental  and  infra-orbital  on  right 
side,  and  of  infra-orbital  on  left. 

3.  Mr  Denis  Cotterill  showed — 

Congenital  dislocation  of  shoulder.  Case,  while  it  depicts 
typical  symptoms  of  subspinous  dislocation  of  humerus,  may  at 
first  sight  be  mistaken  for  a  birth  paralysis.  Movement  at  shoulder 
fairly  good,  but  almost  entirely  scapular.  ?  Treatment,  if  any,  to 
be  adopted. 

4.  Dr  George  Mackay  showed — 

(With   Mr   Cotterill.)       H.ematoma   of    orbit    cured    by 
modified  Kronlein's  operation. 

(b)  (With  Mr  Stuart.)  Exenteration  of  orbit  for  recurrent 
sarcoma. 

5.  Mr  J.  W.  Struthers  showed — 

(a)  (With  Dr  J.  S.  Fraser.)  Female,  50  years  of  age,  after 
removal  of  a  segment  of  the  cervical  oesophagus  for  squamous- 
celled  carcinoma.  History  of  difficulty  in  swallowing  for  four 
years.  Clinical  examination  showed  isolated  stricture  of  oesophagus 
behind  larynx.  Stricture  exposed  at  operation,  found  to  be 
carcinomatous,   and  removed. 

(b)  Female,  39  years  of  age,  after  nephrectomy  for  acute 
UNILATERAL  SUPPURATIVE  pyelonephritis.  Patient  first  seen  on 
fourth  day  of  illness  ;  gravely  ill.  pus  in  urine,  enlarged  and  acutely 
tender  right  kidney.  Kidney  exposed,  found  studded  with  minute 
abscesses,  and  removed. 

6.  Mr  Scot  Skirving  showed — 

(a)  Two  male  patients  suffering  from  severe  TERTIARY 
SYPHILITIC  lesions  under  treatment  with  Neo-Salvarsan.     Rapid 


58  EXHIBITION    OF    PATIENTS 

improvement  is  taking  place.     In  one  case  mercurial  treatment 
had  failed  to  produce  much  effect,  and  had  been  badly  borne. 

(b)  Charts  showing  contrast  between  reactions  following  the 
administration  of  Salvarsan  and  Neo-Salvarsan. 

7.  Mr  George  Chiene  showed — 

(a)  J.  S.,  aged  nf,  was  playing  centre  three-quarters  for  a  junior 
Rugby  team  on  Saturday,  gth  November  1912,  against  boys  his 
own  age.  He  was  brought  to  my  house  in  a  cab,  within  an  hour 
of  the  accident,  with  a  history  that  he  had  received  a  kick  on  the 
head.  A  distinct  hole,  which  measured  if  inches  by  i|,  could  be 
felt  just  below  the  left  parietal  eminence.  The  sharp  edge  of  the 
surrounding  bone  was  also  easily  palpated.  He  was  suffering  from 
shock,  but  beyond  this  the  only  symptom  present  was  that  the 
left  pupil  was  more  dilated  than  the  right.  The  head  was  shaved, 
and  he  was  kept  under  observation  for  two  days,  in  the  hope  that 
the  depressed  fragment  might  regain  its  normal  position.  It  was 
then  decided  to  operate  although  his  condition,  with  the  exception 
that  the  pulse  was  slower,  remained  practically  the  same.  This 
decision  was  come  to  after  considering  not  only  the  immediate 
possible  developments,  but  also  the  chances  of  complications  later 
on.  A  U-shaped  flap  of  skin  and  subcutaneous  tissue  was  thrown 
down  ;  the  periosteum  was  then  incised  an  eighth  of  an  inch  beyond 
the  depressed  margin,  a  large  mass  of  blood  clot  was  removed  from 
its  under  surface,  and  then  the  depressed  portion  of  bare  bone 
exposed  (this  had  been  completely  separated  from  the  periosteum). 
The  fractured  portion  of  bone  was  firmly  wedged  in  its  new  position, 
and  only  with  difficulty  and  with  a  certain  amount  of  force  was  it 
levered  out ;  further  blood  clot  lay  between  it  and  the  dura.  The 
dura  was  then  incised,  and  a  quantity  of  cerebro-spinal  fluid  escaped 
under  high  tension.  The  brain  was  then  found  to  be  pulsating 
normally,  and  the  pulse  rate,  which  had  previously  been  60  per 
minute,  was  now  92.  The  dura  was  stitched  with  fine  catgut, 
and  then  the  periosteum  and  skin  flaps  sutured  in  position ;  no 
drain  was  employed.  Seven  days  later  the  stitches  were  removed. 
Two  days  after  the  operation  the  pulse  slowed  down  to  58,  but 
otherwise  the  convalescence  was  normal.  There  was  no  Assuring 
of  the  skull  in  the  vicinity  of  the  fracture,  but  the  skull  at  the  point 
of  injury  was  (as  the  specimen  shows)  extremely  thin  for  a  boy  of 
nearly  12  years  of  age.  The  condition  found  at  the  operation  fully 
warranted  the  interference,  as  already  stated ;  the  depressed  frag- 
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ments  were  firmly  jammed  in  their  new  position.  Such  a  condition 
as  the  result  of  an  accident  at  Rugby  football  must  be  very  rare, 
I  therefore  thought  it  might  interest  the  Society.  In  this  case  I 
think  the  thinness  of  the  parietal  bone  was  the  predisposing  cause. 
As  the  depressed  fragment  was  completely  separated  from  its 
periosteum,  I  thought  it  better  not  to  attempt  to  replace  it,  but 
have  hopes  that  at  his  age  fresh  bone  will  form.  Meanwhile  we 
are  having  him  fitted  with  an  aluminium  plate  to  protect  the  part. 
I  have  to  thank  him  for  coming  here  to-day. 

(b)  This  patient,  aged  36,  has  been  married  for  15  years.  Ten 
years  ago  she  began  to  suffer  from  a  sharp  pain  on  the  right  side, 
and  at  the  same  time  a  cy>titis  developed;  occasionally  exacerba- 
tions occurred.  Five  years  later,  six  weeks  after  the  birth  of  a 
child,  she  was  admitted  to  the  Royal  Infirmary  with  a  high  tempera- 
ture and  rapid  pulse,  and  a  large  cystic  swelling  in  the  region  of 
the  right  kidney.  At  that  time  I  incised  and  drained  the  kidney, 
after  which  she  remained  well  for  two  years ;  but  before  the  birth 
of  her  last  child,  a  year  and  eight  months  ago,  her  symptoms  re- 
curred, and  since  then  she  has  been  more  or  less  an  invalid.  On 
admission  on  this  occasion  there  was  marked  pain  and  tenderness 
over  the  right  kidney.  The  use  of  the  separator  showed  that  the  left 
kidney  was  healthy  ;  an  X-ray  photograph  showed  what  appeared 
to  be  a  single  calculus,  but,  as  the  specimen  shows,  was  due  to  three 
calculi  superimposed,  the  one  on  the  other.  The  kidney  was  again 
recently  cut  down  upon  and  the  three  calculi  shown  removed  from 
different  parts  of  the  kidney.  Pus  from  numerous  pockets  was 
also  evacuated.  The  bacillus  coli  was  found  in  the  pus  in  both  this 
and  the  previous  operation.  Owing  to  the  calculi  possibly  keeping 
up  the  irritation,  and  owing  to  the  septic  condition  of  the  kidney, 
it  was  not  removed,  but  drainage  was  employed.  I  think  it  highly 
probable,  however,  that  the  kidney  may  yet  have  to  be  removed 
at  a  future  date. 

8.  Mr  Henry  Wade  showed — 

(a)  Young  adult  male,  showing  effects  of  plastic  surgery  in 
the  repair  of  an  injury  of  the  hand  caused  by  an  accident  in  a 
roller-mill. 

(b)  Adult  male,  showing  results  of  plastic  surgery.  Trans- 
plantation of  portion  of  palmaris  longus  and  cephalic  vein  t<> 
make  good  defect  after  division  of  the  extensor  longus 
pollicis. 
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Medical  Cases 
i.  Dr  Gulland  showed — 

(a)  Senile  chorea.  Woman,  aged  51.  Restless  movements, 
delusions,  and  affections  of  speech.  Duration  of  mental  and 
speech  symptoms,  2  years  ;  of  chorea,  4  months.  No  hereditary 
history. 

(b)  Pulmonary  abscess.  Man,  aged  64.  Illness  began  in  the 
early  part  of  October  as  a  cold,  which  later  affected  chest.  On 
admission,  pneumonic  signs  at  left  base,  with  signs  of  excavation. 
Now  has  definite  abscess  cavity. 

2.  Dr  Robert  A.  Fleming  showed — 

(a)  J.  C,  aet.  24.  Case  of  acute  toxic  polyneuritis.  Patient, 
a  sailor,  in  perfect  health  until  6th  August  1912.  Ten  weeks 
previously  had  been  engaged  for  ten  days  painting  inside  of  hold 
with  naphtha  paint.  On  6th  August  complained  of  feeling  of 
numbness  and  weakness  in  legs — later  paralysed.  Then  arms 
affected.  Typical  muscular  hyperesthesia.  Reaction  of  degenera- 
tion in  extensor  muscles,  delayed  conduction  of  sensation.  No  loss 
of  memory,  and  no  hallucinations. 

(b)  A.  M.,  aet.  30,  fisherman.  Case  of  syringomyelia  in  upper 
cervical  region  with  involvement  of  right  cervical  sympathetic 
and  spastic  paralysis  of  legs  more  marked  on  right  side.  Began 
two  years  ago  with  painful  whitlows,  one  on  each  hand.  Small 
muscles  wasted,  marked  fibrillary  tremors.  Curious  trophic  sores 
on  arms.  Typical  loss  of  pain  and  temperature  sense  in  arms. 
Remarkable  vertical  nystagmoid  movements  in  directing  eyes 
either  to  right  or  left. 

3.  Dr  Boyd  showed — 

(a)  Two  cases  of  syphilitic  spinal  paralysis. 

(1)  A  male,  aged  26.  Syphilis  three  and  a  half  years  ago  ; 
treated  at  once  with  mercury  and  iodide.  Present  illness  began  in 
August.  Shows  loss  of  power  in  left  leg  ;  loss  of  sensibility  to 
touch,  temperature,  and  pain  in  right  leg,  and  extending  up  as  far 
as  lower  costal  margin  on  trunk.  Reflexes  exaggerated  on  both 
sides.  Babinski's  sign  present.  No  ataxia  ;  no  abnormal  ocular 
phenomena.     Bladder  difficulties  marked.     Wasserman  positive. 

(2)  A  male,  aged  36.  Syphilis  four  years  ago.  Treated  with 
mercury  and  salvarsan.  Noticed  dragging  of  legs  on  November 
20th  ;  left  leg  became  powerless.  Bladder  difficulties  marked. 
Common    sensation    in    legs    unaffected,    temperature    confused. 
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Reflexes  markedly  exaggerated  in  legs.  Babinski's  sign  present. 
Rombergism  present.  Some  ataxia  in  arms.  Pupil  light-reflex 
sluggish.     Washerman  reaction  positive. 

(b)  A  case  of  purpura  hemorrhagica. 

No  hemorrhagic  diathesis.  #  Hemorrhage  from  gums,  stomach, 
and  intestine.  Typical  very  severe  attacks  of  colic.  Joint  pains 
marked.  Interstitial  hemorrhagic  nephritis,  urine  showing  albumin, 
blood,  casts.  Blood  shows  no  definite  delay  in  coagulation  time. 
Blood  plates  markedly  reduced  in  number.  Blood  clot  shows 
some  delay  in  retraction,  but  not  nearly  so  marked  as  usually 
supposed  to  be.     Cast  of  hand  shows  rash  in  early  stages. 

4.  Dr  Join!  Thomson  showed — 

(a)  Case  of  oxycephaly.  Girl  of  14  years.  Typical  cranial 
deformity  and  fades.  Xo  deformities  of  extremities  or  other 
parts.  Intelligence  very  good.  Hearing  slightly  defective.  Optic 
nerves  show  slight  post-neuritic  atrophy.  Sight  fairly  good  for 
distant,  and  very  good  for  near  objects.  Peculiar  abnormalities 
of  ocular  movements. 

(b)  Case  of  mild  cretinism,  showing  extraordinary  growth  in 
height  and  weight,  as  the  result  of  thyroid  treatment.  When  7| 
years  old  she  weighed  16  lbs.  2  ozs.,  and  measured  30  ins.  She 
doubled  her  weight  in  4  months,  and  tripled  it  in  13  months.  Lately 
arrest  of  growth  owing  to  stopping  thyroid. 

5.  Dr  J.  S.  Fowler  showed — 
kcoma  of  liver  in  a  child  aged  9. 

6.  Dr  Edwin  BramweU  showed — 

Three  cases  of  myotonia  atrophica.  Three  brothers,  aged 
,1,  and  27,  the  youngest  living  members  of  a  family  of  twelve  ; 
none  of  the  older  members  (six  brothers  and  three  sisters)  nor  other 
relatives  appear  to  have  been  affected.  One  child,  born  between 
the  two  youngest  patients,  who  died  at  three  weeks,  appears  to 
have  had  a  spina  bifida. 

Symptoms,  very  similar  in  all  cases,  first  noticed  several  years 
ago. 

The  leading  features  are  : — indistinct  articulation  ;  bilateral 
facial  weakness  ;  atrophy  of  sternomastoids  ;  weakness  of  hand 
movements  ;  relaxation  of  grasp  slow  and  difficult  (myotonia),  but 
after  repetition  can  be  carried  out  promptly  ;  weakness  dorsi- 
rs  of  feet  ;  no  pronounced  atrophy  of  limbs  ;  no  hypertrophy  ; 
no  fibrillary  tremors  ;   tendon  jerk-  diminished. 
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7.  Dr  Rainy  and  Mr  Dowdon  showed — 

Male,  47.  Bowel  haemorrhages  continuing  for  some  weeks. 
Melancholic,  slightly  suicidal.  Sigmoidoscope  showed  blood  came 
from  colon.  Operation : — Colon  thickened,  and  covered  with 
small  subserous  haemorrhages.  Interior  not  examined.  Subsequent 
lavage  with  protargol.     Complete  recovery. 

II.  Exhibition  of  Specimens 

1.  Mr  George  Cheine  showed — 

(a)  Specimen  removed  from  Case  1. 

(b)  Specimen  removed  from  Case  2. 

(c)  Specimen  from  a  case  of  exophthalmic  goitre. 

(d)  Water-colour  drawings  of  specimens  from  two  interesting 
cases  of  intussusception,  one  in  an  adult,  the  other  in  a  child. 

2.  Mr  J.  M.  Cotter  ill  showed— 

(a)  Tumour  of  cerebellopontine  angle. 

(b)  Tuberculous  disease  of  frontal  bone. 

(c)  Osteoma  of  frontal  sinus. 

(d)  Myeloid  sarcoma  of  jaw. 

(e)  Osseous  tumour  of  jaw. 

,{  r  Sebaceous  horns. 

(g)  J 

(h)  Large  "  neuroma"  of  sciatic. 

(*)  Endosteal  sarcoma  of  radius. 

(/)  Intestine  strangulated  by  Meckel's  diverticulum. 

(k)  Adenoma  of  rectum. 

(/ )  Atheroma  cyst  from  under  ext.  oblique. 

(m)  Congenital  "  pelvic  "  kidney. 

(n)  Sarcoma  of  testicle. 

(0)  Small  papilloma  of  bladder. 

(p)  Ureteral  calculus. 

3.  Dr  Fergus  Hewat  showed — 

Specimens  from  patient  admitted  to  Ward  3,  R.I.E.,  with 
acute  streptococcal  meningitis.  Duration  of  illness  six  days. 
Primary  focus  in  lumbar  vertebra. 

4.  Dr  Boyd  showed — - 

(a)  Urine  from  case  of  alkaptonuria.  Condition  due  to  curious 
anomaly  of  protein  metabolism  resulting  in  presence  of  homogentisic 
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acid  and  its  oxidised  products  in  the  urine.  Condition  a  family 
characteristic.  Patient's  grandfather,  lather,  and  fourteen  members 
of  family  suffered.  Patient  was  rejected  for  life  insurance  owing 
to  presence  of  copper-reducing  substances,  mistaken  for  glucose. 

(b)  Organs  from  fatal  case  of  asthma,  showing  enormous  engorge- 
ment of  venous  sinuses,  and  extreme  hypertrophy  of  right  ventricle. 

ironic  interstitial  change  in  lung  to  account  for  this. 

(c)  Tumour  of  pons.  Patient  admitted  semi-comatose.  Per- 
sistent high  temperature.  Nothing  found  to  account  for  tempera- 
ture. No  leucocytosis.  Developed  persistent  deviation  of  eyes 
to  right.     Xo  optic  neuritis  ;   lymphocytosis  in  cerebro-spinal  fluid. 

5.  Mr  Miles  showed — 

(a)  Partial  gastrectomy  for  carcinoma — three  cases. 

(b)  Uterus  and  adnexa  from  .hernia  in  canal  of  Nuck  of  girl 

.  15. 

(c)  Series  of  kidneys  removed  by  anterior  operation. 

(d)  Other  specimens. 


Meeting-  IV.— January  15,  1913 

Mr  J.   M.  Cotterill,  President^  in  the  Chair 

I.  Election  of  Members 

A.  Ninian  Bruce,  M.D.,  8  Ainslie  Place  ;    William  Haig,  M.B., 
Galvelmore,  Crieff;    R.  Charles  Alexander,   M.B.,   F.R.C.S.E.,   15 

Hartington  Gardens,  were  elected  Ordinary  Members  of  the  Society. 

II.  Original  Communications 

1.  ENQUIRY  INTO  OUTBREAKS  OF  FEBRILE  ILLNESS, 
WITH  RAPIDLY  FATAL  CASES,  OCCURRING  IX  A 
BOYS'  INDUSTRIAL  SCHOOL  NEAR  EDINBURGH 

BAHLBS  M'Neil,  M.A..  M.I>..  M.R.C.P.Ed.,  and  J.  P.  M'GOWAN, 
M.A.,  M.D.,  B.Sc. 

The  school  in  question  lies  9  miles  east  of  Edinburgh,  between 
Tranent  and  the  seashore.  It  contains  at  present  about  170  boys 
drawn  from  the  poorest  classes  of  the  large  town-populations  of  the 
-  Otland,  who  are  admitted  because  of  destitution,  or  after 
commission  of  petty  criminal  offences.  Their  ages  range  from  5  to  16 
years,  but  the  great  majority  are  from  10  to  16  years.     After  about 
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the  age  of  10  years  the  boys  are  "  half-timers,"  i.e.  receive  the 
ordinary  school  education  for  one-half  of  the  day,  and  during  the 
remainder  engage  in  various  "  trades  " — upholstery,  gardening, 
tailoring.  There  is  also  a  resident  staff,  consisting  of  the  super- 
intendent with  his  family,  and  of  the  various  teachers,  and  the 
important  fact  may  be  mentioned  at  the  outset  that  the  staff  have 
shown  a  complete  exemption  from  the  outbreaks  of  illness  affecting 
the  boys. 

This  school  was  founded  in  1889,  but  it  was  not  till  the  spring 
of  1900  that  the  first  outbreak  occurred,  though  isolated  cases  of 
illness  are  recorded  previous  to  this  date  which  appear  to  resemble 
them  in  character.  For  convenience  we  may  apply  the  term 
"  epidemic  "  to  these  outbreaks,  not  implying  that  they  are  akin 
to  an  ordinary  epidemic  of  infectious  disease  (for  it  will  be  shown 
later  that  there  is  an  absence  of  evidence  of  contagion  in  these  out- 
breaks) but  merely  as  a  convenient  term  to  describe  the  occurrence 
of  cases  of  illness  in  simultaneous  groups.  A  series  of  such  epidemics 
has  visited  the  school  up  to  1911,  some  of  a  few  weeks'  duration, 
others  running  over  several  months.  It  has  been  possible  to  separate 
roughly  eleven  of  these  groups  in  all.  The  last  epidemic  occurred 
in  the  spring  of  1911,  at  the  close  of  which  we  were  asked  by  the 
Home  Office  to  investigate  the  whole  matter  and  report.  (The 
following  communication  is  an  abstract  of  our  report,  which  will 
shortly  be  published  by  the  Scottish  Office.) 

The  clinical  features  of  the  illness  may  now  be  generally  indicated. 
It  will  be  seen  that  three  distinct  types  occur.  The  first,  of  which 
we  have  collected  20  cases  in  the  above  period,  is  of  short,  acute, 
and  rapidly  fatal  illness  ;  the  second  of  pneumonia  of  a  very  peculiar 
and  irregular  character  ;  the  third  is  an  uncomplicated  but  severe 
febrile  attack.  A  few  examples  will  suffice  to  define  the  clinical 
picture  of  these  three  types. 

Group  I. — Acutely  Fatal  Illness. — 1.  "  James  Mulholland,  aet. 
14,  was  found  dead  in  bed  on  the  morning  of  18th  June  1901,  with 
froth  and  blood  about  the  mouth  and  nostrils.  He  went  to  bed 
the  night  before  apparently  well."  One  other  such  case  of  a  boy 
being  found  dead  in  bed,  without  signs  of  previous  illness,  occurred 
in  this  group. 

2.  W.  Boyle,  aet.  11.  Had  been  4  J  years  at  school.  He  was 
thought  to  be  a  healthy  boy,  and  was  of  good  physique  and  fresh 
complexion.  On  the  morning  of  28th  April  191 1  he  complained  of 
headache,  and  vomited.     He  was  put  to  bed  and  rapidly  improved. 


_  o 
o  - 
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In  the  afternoon  he  was  seen  by  the  matron  at  5.30,  and  seemed 
well  and  free  from  any  discomfort.  At  5.45  he  complained  to  the 
sickroom  boy  of  the  return  of  headache.  At  6.40  this  attendant 
called  the  matron,  saying  that  Boyle  could  not  be  wakened.  He 
was  found  quite  unconscious,  with  foam  about  the  mouth  and 
nostrils,  and  died  in  a  few  minutes.  Duration  of  illness  about 
10  hours. 

3.  R.  S.,  it.  14.  Admitted  to  hospital  on  29th  May  1901  at  6  p.m. 
He  was  quite  cold  and  blue,  and  by  1  a.m.  of  the  30th  he  was  almost 
unconscious.  He  revived  for  a  short  time  and  complained  of  pain- 
in  his  arms  and  legs.     He  died  at  midday  on  the  30th. 

These  three  cases  illustrate  fairly  well  the  general  character  of 
the  illness  in  this  first  group,  an  illness  remarkable  for  its  rapidly 
fatal  issue.  Of  the  20  cases  in  the  group,  12  died  within  a  day,  and 
all  within  48  hours  from  the  onset  of  symptoms. 

GROUP  II. — Pneumonia. — One  example  will  suffice.  H.  C, 
set.  15.  "  On  the  evening  of  19th  April  1903  felt  quite  well  before 
he  went  to  bed.  Several  boys  who  were  playing  with  him  just  before 
'  fall  in  '  say  he  was  all  right.  During  the  night  vomiting  and 
headache  came  on.  He  was  removed  to  the  sickroom  on  the  morning 
of  the  20th.  On  that  day  his  condition  closely  resembled  that  of 
the  fatal  cases — puffiness  and  cyanosis  of  the  face,  coldness  of  ex- 
tremities, and  restlessness.  His  pulse  kept  fairly  good,  though  his 
temperature  rose  to  1050.  He  developed  slight  pneumonia,  but  he 
wasi  nit  and  about  on  30th  April.     Herpes  present.  " 

But  in  this  group  there  were  such  variations  in  the  clinical  features 
that  a  brief  summary  is  better  adapted  to  give  a  general  idea  of 
tin-  «  haracter  of  the  illness.  Thus  in  Epidemic  II.,  April-June  1901, 
there  were  sixteen  cases  of  pneumonia,  and  in  no  case  was  rapidity 
of  breathing  noted,  though  a  trained  nurse  was  in  attendance,  and 
records  of  pulse  and  temperature  were  kept.  Rusty  sputum  was 
only  noted  in  four  cases,  while  in  some  (4)  it  is  definitely  stated  that 
throughout  the  course  of  the  illness  there  was  neither  cough  nor 
toration.  The  temperature  in  the  severer  cases  was  high, 
but  with  very  irregular  and  often  large  fluctuations  (see  Fig.  4). 
1!  ol  the  cases  showed  a  sudden  fall  of  temperature  . ifter  the 
initial  rise,  and  a  secondary  rise  which  was  coincident  with  the 
development  of  signs  and  symptoms  of  pneumonia  (see  Fig.  5). 
The  extent  oi  lung  consolidation  was  generally  small  (in  a  very  small 
proportion  was  it  lobar  in  extent),  so  that,  in  the  language  ol  the 
il  offi<  ers,  it  could  be  1  overed  by  the  1  hest-pie<  e  ol  the  stetho- 

E 
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Fig.  4. — Temperature  chart  from  case  of  pneumonia.     Note  the 
large,  irregular,  and  sudden  oscillations. 


Fig.  5. — Temperature  chart  from  case  of  pneumonia. 
Note  initial  and  secondary  rise. 

scope.     In  the   period  1901-1911  we  have   collected   51   cases  of 
pneumonia. 

Group  III. — Febricula. — Examples  need  not  he  given  of  this 


BY    DR    CHARLES    M'NEIL    AND    DR   J.    P.    M'GOWAN        6y 

group,  since  in  their  onset  and  course  they  closely  resembled  the 
group  of  pneumonias,  except  that  evidence  of  lung  consolidation 
was  wanting.  Several  of  the  cases  showed  that  peculiar  tempera- 
ture curve — an  initial  and  secondary  rise — which  was  present  in  a 
of  the  pneumonias  (see  Figs.  6  and  7).     Total,  175  cases. 

Common  Clinical  Characters. — But  though  the  outbreaks  of 
illness  showed  this  separation  into  three  types,  there  was  in  each 
sub-group  an  underlying  similarity,  indicating  that  all  were  varia- 
tions of  a  single  disease.  These  common  features  may  now  be 
detailed  : — 

Onset. — The  initial  symptoms  were  common  to  all,  and  were 
headache,  vomiting,  and  high  fever,  developing  with  exceptional 
suddenness,  and  attended  with  great  prostration.  In  a  considerable 
number  this  onset  occurred  during  the  night.  In  no  case  was  a 
definite  rigor  noticed,  though  this  possibly  may  have  been  missed  ; 
in  one  or  two  the  boy  was  noted  as  shivering.  It  is  worthy  of  note 
that  diarrhoea  was  never  present  either  at  the  beginning  or  during 
the  course  of  the  illness. 

Course. — In  the  course  of  the  illness  certain  striking  features 
were  present  in  each  of  the  groups.  These  may  be  conveniently 
arranged  under  various  headings  : — 

Mental  and  Nervous  Phenomena. — Coma  and  delirium  were 
present  in  varying  degree  in  a  large  proportion  of  cases.  Deep  coma 
was  practically  always  present  at  some  stage  in  the  acutely  fatal 
illnesses.  A  slighter  degree  of  coma  or  stupor,  noted  as  a  "  dreamy," 
"  dull,"  or  "  apathetic  "  condition,  with  or  without  some  delirium, 
was  very  common  in  the  cases  of  pneumonia  and  febricula.  In 
addition,  a  peculiar  mental  irritability  was  noted  in  some  of  the 
cases,  especially  in  the  fatal  group,  the  boy  violently  and  almost 
savagely  resenting  interference  of  any  kind.  In  four  cases  of 
febricula  the  patient  temporarily  sank  into  deep  coma,  and  in 
appearance  exactly  resembled  the  condition  of  those  in  the  fatal 

up. 

Such  signs  as  sharp  pains  in  the  back  and  limbs,  severe  muscular 
cramps,  and  twitchings  of  isolated  muscles  or  portions  of  muscle, 
were  present  in  a  fair  number  of  cases  in  each  group.  They  may 
indicate  a  meningeal  involvement. 

Vasomotor  and  Circulatory  Phenomena.  -Marked  1  yanosis  of  face 
and  limbs  usually  associated  with  a  feeling  of  cold,  was  a  peculiar 
and  striking  feature  of  many  of  the  cases  in  each  of  the  three  groups. 
This  cyanosis  was  sometimes  noted   to  vary   from   time  to  time, 
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-Temperature  chart  from  case  of  febricula.     Note  initial 
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Fig.  7. — Temperature  chart  from  case  of  febricula.     Note  initial 
and  secondary  rise. 

appearing  and  disappearing  ;    this  was  particularly  so  in  the  fatal 
group. 

In  all  severe  cases  the  pulse  was  fairly  rapid,  and  often  noted 
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as  very  weak  and  irregular  ;  and  in  some  of  the  fatal  cases  sudden 
alterations  in  rate  were  noted — sometimes  even  an  acceleration  of 
40  beats  per  minute  after  slight  exertion. 

Respiratory  Phenomena. — The  respiration  rate  was  but  slightly 
affected.  In  some  of  the  fatal  illnesses  Cheyne-Stokes  respiration 
was  present.  In  the  cases  labelled  pneumonia,  and  especially  in 
those  under  close  observation  in  the  Royal  Infirmary,  the  grunting 
short  laboured  breathing,  characteristic  of  typical  lobar  pneumonia, 
was  notably  absent. 

Cough  and  sputum  were  as  frequently  absent  as  present  in  the 
cases  of  pneumonia.  The  sputum  is  occasionally  mentioned  as 
rusty,  but  never  as  sticky.  A  most  important  fact  noted  in  several 
of  the  fatal  cases  under  observation  in  the  Royal  Infirmary  was 
the  presence  of  slight  cough,  with  scanty  saneo-purulent  sputum. 
This  observation  gives  these  cases  a  valuable  link  of  connection 
with  the  cases  of  pneumonia. 

Equally  relevant  is  the  record  of  blood-stained  froth  found 
about  the  nose  and  lips  of  two  of  the  cases  found  dead  in  bed  in 
school. 

Other  Phenomena. — Herpes  is  said  to  have  been  present  in  a  large 
number  of  cases  of  pneumonia  and  febricula  in  the  earlier  epidemics. 
In  Epidemic  II.  the  records  examined  by  us  show  that  it  was  present 
in  six  out  of  sixteen  cases  of  pneumonia,  and  in  two  out  of  five  cases 
of  febricula.     It  was  never  recorded  in  the  fatal  group. 

The  blood  was  examined  in  the  Royal  Infirmary  cases,  and  in 
all  showed  polymorpho-nuclear  leucocytosis,  reaching  a  high  degree 
in  the  acutely  fatal  illnesses  (maximum,  75,000  per  c.mm.),  but 
being  only  moderate  in  the  other  cases. 

The  urine  was  not  recorded  in  the  great  majority  of  cases.  In 
the  Royal  Infirmary  cases  it  showed  in  one  or  two  cases  a  trace  of 
albumen,  and  in  two  cases,  not  otherwise  characterised  by  great 
severity,  a  little  blood  and  a  few  casts  were  present  for  a  short  time. 
In  only  one  case  do  we  find  an  estimation  of  the  chlorides — in  a  1  ase 
of  pneumonia,  where  they  were  found  diminished. 

Summary  of  Clinical  Data. — These  clinical  data  which  have  been 
presented  may  now  be  summed  up.  They  fairly  strongly  indicate 
one  morbid  condition,  manifesting  itself  in  three  clinical  types. 
This  morbid  condition  resembles  acute  pneumonia  more  closely 
than  any  other,  but  deviates  from  the  classical  type.  It  may  \«- 
described  as  a  distorted  pneumonia  ;  being  fulminant  in  the  acutely 
fatal  group;    irregular  and  apparently  lobular  in  character  in  the 
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group  labelled  pneumonia  ;  and  abortive  or  latent  in  the  group  of 
febriculas.  The  occurrence  of  these  outbreaks  over  a  course  of  years 
shows  the  existence  of  these  peculiar  forms  of  pneumonia,  not  merely 
in  epidemic,  but  also  in  endemic  form. 

Variations  in  Character  of  Earlier  and  Later  Epidemics 
Chart  of  Epidemics  at  Tranent,  1900-1911 


Year. 

Season. 

Acutely 
Fatal  Illness. 

Pneumonia. 

Febricula. 

1900. 

Feb. -June. 

2 

13 

None  recorded. 

1901. 
1902. 

April-June. 
April-May. 

6 

0 

16 
2 

5 
8 

1903-04. 
1904. 

Dec-Jan. 

March-Sept. 

2 
6 

I 

4 

0 

5 

1905. 

1905. 

1906. 

1906-07. 

I908-IO. 

Jan. 

May-Aug. 
July- Aug. 

Nov.-April. 

0 
0 
0 

1 

3 

3 

4 

1 
16 

2 
19 

1911. 
1911. 

Jan. 
March-April 

1 

2 

0 
2 

10 
109 

Totals. 

20 

5i 

175 

These  variations  are  well  shown  in  the  table  of  epidemics  given. 
In  the  earlier  epidemics,  and  especially  in  I.  and  II.,  there  was  a 
preponderance  of  the  acutely  fatal  illnesses  and  of  pneumonia.  Thus 
from  1900  to  1904  there  were  16  cases  out  of  a  total  of  20  in  the 
fatal  group  ;  and  in  the  same  period  36  out  of  a  total  aggregate 
of  51  pneumonias.  On  the  other  hand,  febriculas  have  been  more 
numerous  since  1904  ;  and  this  prominence  of  the  slighter  form  of 
illness  is  very  remarkably  seen  in  the  epidemic  of  March-April  1911, 
when  out  of  a  total  of  113  cases  109  were  cases  of  febricula.  Further, 
this  later  increase  of  cases  of  febricula  may  well  be  an  underestimate, 
as  in  the  medical  record  during  this  period  isolated  illnesses  and 
small  groups  of  illnesses  resembling  them  frequently  occur. 

Statistical  Data  as  to  Incidence  of  Season,  Age,  Occupation, 
Duration  of  Residence  in  School  ;  also  as  to  Duration 
of  Illnesses,  Contagion,  and  Recurrence. 

Seasonal  Incidence. — The  epidemics,  though  generally  occurring 
in  the  colder  seasons  of  the  year,  and  especially  in  the  spring  months 
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happened  on  two  occasions  during  summer  and  autumn.  We 
endeavoured  to  discover  it  any  correspondence  existed  between 
the  seasonal  occurrence  of  these  outbreaks  and  the  death-rate  from 
pneumonia,  bronchitis,  and  pleurisy  in  the  neighbouring  burgh  of 
Tranent,  in  the  county  of  Haddington,  and  in  the  city  of  Edinhurgh. 
Figures  were  very  kindly  furnished  to  us  by  Dr  J.  C.  Dunlop,  Super- 
intendent of  Statistics,  Register  House,  Edinburgh.  But  we  found 
no  evidence  of  coincidence  between  the  school  outbreaks  and  the 
prevalence  of  acute  respiratory  disease  at  the  same  age-periods  in 
these  adjoining  areas. 

-Incidence. — Here  there  was  great  difficulty  in  reaching  any 
conclusion.  We  obtained  the  ages  of  all  the  cases  of  illness  included 
in  the  epidemics,  but  it  was  impossible  to  get  the  age  constitution 
of  the  whole  school  at  the  time  of  each  of  the  various  outbreaks. 
At  the  time  of  our  investigation  this  constitution  was  roughly  that 
the  great  majority  of  the  boys  were  of  ages  10  to  16  ;  and  over  all 
the  epidemics  the  three  forms  of  illnesses  were  also  by  far  the  most 
numerous  during  these  age-periods.  The  only  conclusion  indicated 
by  the  figures  was  that  there  is  no  special  age-incidence  in  any  of 
the  three  forms  of  the  disease. 

Occupation. — Details  of  occupation  could  only  be  obtained  for 
the  last  epidemic.  The  majority  of  the  boys  are  "  half-timers," 
spending  half  of  the  day  at  some  occupation  or  "  trade."  The 
various  trades  are  upholstering,  tailoring,  gardening,  and  house- 
work. There  was  a  heavier  incidence  on  the  first  three  trades,  the 
upholsterers  being  especially  affected  (in  our  opinion  due  to  the  very 
dusty  atmosphere  in  this  shop).  On  the  whole,  however,  we  do  not 
believe  th.it  occupation  has  any  marked  influence. 

Duration  of  Residence  in  School. — This  table  was  compiled  to  see 
it  there  were  any  relation  between  the  duration  of  stay  in  the  school 
and  liability  to  attack  by  the  disease.  Excluding  periods  short  ot 
one  year,  no  connection  could  be  traced. 

Duration  of  Illness. — With  regard  to  the  acutely  fatal  illn* 
this  has  already  been  dealt  with.     As  to  the  pneumonias,  the  duration 
of  illness  was  in  70  per  cent,  ten  days  or  more.     In  the  febriculas  it 
\\a5  in  75  per  cent,  of  cases  six  days  or  less. 

..lence  of  Contagiousness. — Evidence  here  could  only  be 
tained  with   regard   to  the  last   epidemic.      This  was  afforded    by 
Doting  the  incidence  of  cases  in  the  seven  dormitories  from  dav  to 
day.    On  tin-  first  day  of  the  outbreak  (13th  March  r.911)  17 
occurred,    and    these  were   distributed   fairly   evenly  over  all   the 
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dormitories.  This  even  distribution  continued  throughout  the 
epidemic.  In  this  outbreak  the  evidence  seemed  decisive  that  the 
illness  was  not  a  contagious  one,  i.e.  not  conveyed  from  boy  to  boy. 

Recurrent  Cases. — Twenty-six  cases  of  recurrence  throughout 
the  epidemic  period  were  collected.  In  most  there  was  but  one 
recurrence,  but  in  seven  cases  there  were  two.  Two  of  the  cases  of 
sudden  death  had  had  attacks  of  febricula  at  some  previous  period. 

Immunity  of  the  Staff  and  Attendants. — It  is  worthy  of  note  that 
at  no  time  did  the  staff  or  members  of  their  families  suffer  from 
illnesses  resembling  those  the  subject  of  inquiry,  either  during  the 
period  of  the  different  outbreaks,  or  at  any  other  time. 

Similar  Outbreaks  in  other  Industrial  Schools. — We  failed  to 
obtain  any  account  of  similar  outbreaks  occurring  in  the  general 
population,  but  they  are  by  no  means  unique.  Yet  the  remarkable 
fact  is  that  they  have  been  apparently  confined  to  industrial  schools 
of  this  character.  In  a  number  of  these  schools  have  similar  out- 
breaks occurred  from  time  to  time,  and  in  several  cases  these  out- 
breaks have  been  the  subject  of  investigation  and  report.  From 
these  reports  it  is  clear  that  the  illnesses  are  of  identical  nature. 
They  show  the  same  epidemic  and  endemic  character  ;  they  include 
the  extraordinary  cases  of  sudden  death,  or  of  short  illness  terminat- 
ing fatally  in  most  cases  under  24  hours  ;  the  irregular  cases  of 
pneumonia  ;  and  the  sharp  uncomplicated  febrile  attacks.  These 
three  forms  occur  together  in  outbreaks,  sometimes  one  form  pre- 
ponderating, sometimes  another.  And  in  their  clinical  manifesta- 
tions also  the  resemblance  is  equally  perfect. 

Some  points,  indeed,  which  received  little  notice,  or  were  in 
themselves  not  prominent  in  the  school  which  was  the  subject  of 
our  inquiry,  are  thrown  into  greater  relief  in  the  other  schools.  Thus 
herpes  was  present  in  a  high  proportion  of  cases  of  febricula  in  an 
epidemic  at  Hounslow  in  1885,  and  this  was  associated  in  the  same 
class  of  case  with  a  marked  reduction  of  chlorides  in  the  urine,  two 
valuable  pieces  of  evidence  in  favour  of  these  cases  of  febricula  being 
closely  related  to  pneumonia  ;  while  in  Dartford,  Kent,  out  of  an 
epidemic  of  102  cases  40  showed  hematuria — a  condition  which  was 
noted  in  two  of  the  infirmary  cases  in  the  present  inquiry,  but  which 
does  not  seem  to  have  been  looked  for  in  the  cases  occurring  in 
school. 

We  have  collected  accounts  of  outbreaks  of  this  character  in 
industrial  schools  at  Hounslow,  London  (1885)  ; x  Dartford,  Kent 
(1891)  ;2    Ainsdale  and  Freshfield,  Lancashire   (1897)  ;  3    Parkhead, 
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Glasgow  (187S)  ; 4  Abercromby  Street,  Glasgow  (two  schools) 
(1888)  ; 5  Chadwick  Memorial  School,  Newcastle  (?  1902). 6  These 
various  schools  included  two  for  girls,  in  whom  the  illnesses 
assumed  the  same  types  and  a  similar  clinical  course. 

Further,  by  tracing  the  medical  records  of  these  schools,  so  far 
as  they  are  contained  in  the  Annual  Reports  of  H.M.  Inspectors, 
it  is  shown  that  these  outbreaks  have  taken  place  over  a  series  of 
years,  both  before  and  subsequent  to  the  various  published  investiga- 
tions.    Their  endemic  character  is  thus  firmly  established. 

It  is  highly  probable  that  this  form  of  illness,  which  we  have 
described  as  irregular  pneumonia,  is  even  more  widely  distributed 
throughout  industrial  schools,  though  not  in  so  severe  a  form  as  to 
attrai  t  attention.  We  are  convinced  of  this,  both  by  a  perusal  of 
the  medical  records  of  other  schools  in  the  Annual  Reports  just 
mentioned,  and  also  by  the  fact  that  in  another  industrial  school 
cl.  se  to  Edinburgh,  which  we  selected  as  a  control  to  certain  observa- 
tions made  in  Tranent  School,  there  are  at  an  earlier  period  of  its 
history  indications  of  the  existence  of  this  endemic  illness,  in  the 
occurrence  of  more  than  one  case  of  rapidly  fatal  illness,  of  scattered 
cases  of  pneumonia,  and  of  groups  of  illness  styled  "influenza," 
"  gastric  catarrh,"  etc. 

Post-mortem  Findings. — Post-mortem  examinations  were  made 
only  in  the  cases  of  acutely  fatal  illness,  and  in  these,  twenty  in 
number,  in  fourteen  cases.  One  case,  that  showed  at  autopsy  the 
appearance  of  localised  inflammatory  disturbance  on  the  meninges, 
has  been  excluded  from  this  category.  But  there  falls  to  be  added 
to  the  list  a  case  of  sudden  death  occurring  after  our  investigation 
was  completed.  This  was  in  a  boy,  J.  Hughes,  ret.  12,  who  died 
suddenly  on  30th  October  191 1,  and  who  showed  post-mortem 
appearances  which  connect  his  illness  with  those  of  the  suddenly 
fatal  group.  These  fourteen  autopsies  may  now  be  analysed.  It 
should  be  said  that  in  several  of  the  earlier  autopsies  the  records 
are  very  incomplete. 

Lungs. — In  only  one  case,  and  that  in  the  second  autopsy,  of 
which  the  record  is  very  fragmentary,  were  the  lungs  noted  as  normal. 
In  every  other  case  their  condition  is  described  as  one  1  >t  a<  nte  general 
congestion,  or  of  irregular  patchy  pneumonia,  sometimes  single, 
sometimes  double.  In  no  case  was  its  distribution  lobar,  a  fact 
not  at  all  surprising  in  view  of  the  very  brief  duration  oi  the  illness. 
But  this  rinding  of  pulmonary  congestion  or  consolidation  is  by  far 
the  most  constant  of  all  in  these  autopsies.     Its  presence  at  this 
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early  stage  of  illness  seems  to  make  it  a  primary  change,  and  to 
contra-indicate  its  being  merely  a  secondary  or  terminal  phenomenon 
of  some  other  acute  infectious  process  (see  Figs.  17-19). 

Brain  and  Spinal  Cord. — In  no  case  was  meningitis  found.  The 
surface  of  the  brain  was,  when  examined,  found  to  be  engorged  in 
some  cases,  and  in  others  pale  and  rather  dry,  with  flattening  of  the 
convolutions.  No  naked -eye  changes  were  found  in  the  spinal 
cord. 

Lymph-Glandular  Tissues. — Considerable  importance  is  attached 
by  us  to  the  condition  of  these  tissues.  The  fact  that  in  many  cases 
no  mention  is  made  of  them  must  not  be  taken  as  indicating  that 
they  were  free  from  morbid  change. 

Thymus. — This  was  noted  in  five  cases.  In  one  the  note  is  "  not 
abnormal,"  in  the  other  four  it  was  enlarged,  or  much  enlarged  ; 
and  in  one  of  these  the  weight  is  given  as  22  grms. 

Lymph-Glands. — In  several  cases  the  mesenteric  glands  are  noted 
as  enlarged. 

Lymphoid  Tissue  of  the  Alimentary  Tract. — Enlarged  tonsils  and 
adenoids  and  prominence  of  the  lingual  papillae  are  described  in  one 
or  two  cases  (see  Fig.  16).  The  Peyer's  patches  and  solitary  glands 
of  the  ileum  are  in  several  cases  recorded  as  enlarged.  Prominent 
solitary  glands  in  the  duodenum  are  twice  noted  ;  while  in  one 
case  an  increase  of  submucous  lymphatic  tissue  in  the  stomach  was 
observed  microscopically. 

Spleen. — Where  the  spleen  is  recorded  it  is  generally  noted  as 
enlarged,  with  prominent  Malpighian  corpuscles  (see  Fig.  15). 

Thyroid. — In  three  of  the  last  four  autopsies  the  condition  of 
this  gland  was  noted.  Twice  it  was  noted  as  enlarged  to  the  eye. 
In  all,  on  microscopic  examination,  it  showed  very  marked  alteration. 
The  chief  features  of  this  change  were  extreme  hyperplasia  of  the 
epithelial  cells  with  great  irregularity,  great  distortion  of  the  shape 
of  the  follicles,  reduction  or  absence  of  the  colloid  substance  {qua 
staining  reaction),  capillary  engorgement,  and  considerable  thickening 
of  the  fibrous  stroma  (see  Figs.  8-12). 

Bacteriology. — In  eight  autopsies  bacteriological  examinations 
were  made.  In  all  pneumococci  were  obtained  from  the  lungs,  and 
in  several  from  many  organs  and  tissues — the  blood,  brain,  cerebro- 
spinal fluid,  spleen,  liver,  and  kidney.  From  several  cases  a  variety 
of  other  organisms,  most  of  which  could  not  be  identified,  were 
obtained.  Thus  in  R.  A.  (sectio  by  Dr  Shennan,  2nd  June  1904)  it 
is  noted — "  Large,  bacilli,  with  some  filamentous  forms,  were  found 
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in  the  right  lung.  Some  short  bacilli  were  found  in  a  culture  made 
from  the  base  of  the  heart,  and  later  on  organisms  developed  in  a 
culture  from  the  mesenteric  glands,  which  appear  to  be  the  same  as 
those  in  the  heart  and  right  lungs.  These  killed  animals  in  30 
hours."  Also  in  F.  B.  (sectio  by  Dr  Shennan,  16th  January  1911) 
A  moat  variety  of  organisms,  whose  nature  was  not  fully  identi- 
fied, were  obtained  from  the  various  organs."  Similar  observations 
were  made  in  W.  D.  (sectio  by  Dr  Shennan,  14th  March  1911),  and 
in  T.  H.  (sectio  by  M'Gowan  and  M'Xeil,  31st  October  191 1).  In 
the  latter  (T.  H.)  organisms  of  the  Gaertner  group  were  specially 
looked  for  in  the  intestines  and  tissues  and  were  not  found  ;  on 
anaerobic  culture  coliform  bacilli  were  obtained  from  the  brain,  liver, 
small  and  large  intestines. 

In  the  cases  that  were  under  observation  in  the  Royal  Infirmary, 
sputum  obtained  during  life  always  showed  pneumococci.  In  the 
case  of  T.  S.  (iSth  August  1904),  who  recovered,  an  examination  of 
the  sputum  by  Dr  Shennan  showed  "chiefly  pneumococci,  and  also 
a  flattened  diplococcus.  There  are  a  few  bacilli  which  do  not  stain 
well.  A  few  leptothrix  forms  can  also  be  distinguished.  In  culture 
none  of  the  bacillary  forms  appear,  but  both  of  the  others  can  be 
readily  got."  This  note  is  significant,  showing  the  presence  of  other 
organisms  along  with  the  pneumococcus  in  the  lungs  during  life. 

Post-mortem  Findings  in  Similar  Cases  in  other  Schools. — The 
autopsy  records  here  are  scanty,  but  they  generally  confirm  the 
appearances  just  described  in  the  lungs  and  brain.  With  regard 
to  lymph-glandular  tissues,  enlargements  of  the  mesenteric  glands, 
the  Fever's  patches,  and  solitary  glands  of  the  intestine  were  recorded 
in  several  cases.  In  no  case  was  the  condition  of  the  thymus  noted. 
In  Coupland's  report  bacilli  were  cultivated  from  the  lungs  of  one 
case,  which  did  not  correspond  in  character  to  pneumo-bacilli  ;  they 
possibly  were  of  the  same  class  as  those  noted  in  several  of  the 
Tranent  cases. 

-  mmary  of  Postmortem  Findings. — It  must  be  remembered 
that  these  deal  only  with  the  group  of  acutely  fatal  illnesses.  The 
conclusion  from  the  clinical  records  of  these  cases  was  that  they  wen 
examples  of  fulminant  pneumonia.  The  appearances  of  the  lungs 
at  autopsy  confirm  this  description.  The  general  enlargement  oi 
the  lymphatic  tissues,  including  the  persistence  of  an  enlarged 
thymus,  noted  in  a  few  cases,  and  imperfectly  suggested  in  several 
more,  seems  to  offer  an  explanation  o\  the  rapidly  fatal  coui 
this  type  of  pneumonia.     If  this  explanation  is  corre<  t,  these  pneu- 
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monias  owe  their  malignant  and  rapidly  fatal  character  to  the 
pre-existence  in  the  patient  of  the  status  lymphaticus.  The  extreme 
thyroid  hyperplasia  observed  in  three  of  the  last  four  cases  may 
very  well  be  just  as  significant  and  essential  a  mark  of  this  obscure 
diathesis,  termed  the  status  lymphaticus,  as  the  enlargement  of  the 
lymphatic  glandular  tissues  of  the  body.  Wynn,7  in  a  series  of 
20  cases  of  classical  status  lymphaticus,  has  found  this  marked 
thyroid  hyperplasia  in  all. 

Physical  and  Bacteriological  Examination  of  the  Present  School- 
boys.— This  was  carried  out  shortly  after  the  close  of  the  last 
epidemic  in  April  191 1.  The  examination  was  of  two  kinds — a 
physical  examination,  made  as  complete  as  seemed  desirable  ;  and 
a  bacteriological  examination  of  the  secretions  of  throat  and  nose, 
made  with  special  reference  to  the  presence  of  pneumococci,  which 
the  previous  clinical  and  pathological  records  had  indicated  as 
important  causal  factors.  Each  examination  was  made  in  the 
case  of  every  boy  in  the  school — 178  in  all. 

The  facts  obtained  were  checked  by  similar  observations  made 
in  an  adjoining  school  (9  miles  away),  whose  boys  were  drawn  from 
the  same  levels  of  society  and  generally  from  the  same  districts, 
i.e.  mainly  from  the  slum-populations  of  Edinburgh,  Dundee,  and 
other  industrial  centres  of  the  East  of  Scotland.  These  control 
observations  were  not  made  over  the  whole  school,  but  in  a  group 
of  42  boys  selected  at  random,  but  proving  fairly  representative 
of  the  whole  school,  both  in  age-constitution  and  other  respects. 

Physical  Examination. — In  the  official  report  of  the  inquiry 
the  percentage  figures  under  various  headings  are  given  at  length, 
but  here  it  will  be  sufficient  in  most  cases  to  give  general  descrip- 
tions of  our  findings. 

Xv.tr  it  ion  and  Development. — In  both  schools  the  boys  appeared 
well  nourished  and  sturdy-looking,  but  data  of  height  and  weight 
for  Tranent  school  proved  to  be  considerably  below  the  averages 
for  similar  ages  of  the  general  population  as  given  by  Roberts. 
This  defective  growth  may  very  well  be  due  to  the  conditions  of 
their  previous  and  not  their  present  environment.  The  bulk  of 
the  boys  do  not  enter  school  till  they  are  10  years  or  upwards, 
and  have  up  till  then  spent  their  lives  in  very  unfavourable 
conditions.  Data  of  height  and  weight  were  not  obtained  in  the 
control  school. 

Heart,  Lungs,  and  Abdomen. — In  each  school  a  few  cases,  pro- 
portionately equal  in  number,  were  found  of  latent  heart  disease. 
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In  neither  were  cases  of  active  pulmonary  tuberculosis  found  uor 
<>i  i  hronic  abdominal  tuberculosis. 

Skin  and  Scalp. — At  Tranent  there  were  eight  cases  of  slight  local- 
ised eczema,  mostly  of  the  face,  as  against  none  in  the  control.  In 
both  the  condition  of  skin  and  scalp  was  scrupulously  clean. 

Eyes. — Here,  first,  some  difference  emerged  between  the  two 
schools.  The  condition  of  the  conjunctiva  was  the  point  examined. 
This  was  in  Tranent  school  affected  in  various  ways,  but  the  most 
characteristic  and  frequent  condition  was  a  chronic  granular  or 
follicular  conjunctivitis,  nearly  always  confined  to  the  palpebral 
conjunctiva  of  the  lower  lids.  This  condition  is  frequently  noted 
in  the  medical  records  of  the  school,  and  generally  described  as 
"  tra<  noma."  This  term  is,  in  our  opinion,  a  mistaken  one.  It  has 
illy  been  most  evident  in  the  colder  seasons  of  the  year. 

There  was  a  percentage  of  13.5  (24  hoys)  in  Tranent  school 
showing  this  condition,  as  against  none  in  the  control.  The 
significance  of  this  condition  will  be  alluded  to  later.  But  con- 
junctival affections  of  all  kinds  were  37  per  cent,  at  Tranent,  as 
against  9.6  per  cent,  in  the  control.  It  is  worth  noting  here  that  eye 
troubles  are  a  conspicuous  feature  in  the  medical  records  of  all  the 
schools  that  have  suffered  from  these  peculiar  outbreaks  of  illness, 
and  that  they  are  evident  in  the  record  of  the  control  school  at 
a  period  when  there  are  signs  of  its  having  been  affected  to  some 
extent  with  these  illness 

Mouth,  Nose,  and  Throat. — The  condition  of  the  teeth  was 
good  in  both  schools,  the  advantage  lying  with  the  control.  With 
regard  to  the  nose,  there  was  some  difference,  there  being  a  greater 
amount  of  internal  swelling  and  injection  and  of  chronic  nasal 
discharge  in  the  Tranent  school. 

Tliroat. — Cases  of  enlarged  tonsils  and  of  adenoids  (determined 
by  the  finger)  were  equally  numerous  in  both  schools.  This  is  a 
<  urious  and  noteworthy  fact.  But  at  Tranent  there  was  a  greater 
amount  of  what  may  be  termed  general  slight  adenoid  hypertrophy 
of  the  posterior  pharynx,  a  condition  which  was  visible  hut  not 
palpable — 66.8  per  cent.,  as  against  35.7  per  cent. 

Cutaneous  Tuberculin  Reactions  {v.  Pirquet's  Test). — V.  Pirquet's 
for  tuberculosis  was  applied  to  170  boys  in  Tranent  school, 
and  to  169  boys  in  the  control  school — i.e.  practically  to  the 
whole  school  in  each  case.  The  positive  reactions  were  59  per 
icnt.  in  the  former,  and  14  per  cent,  in  tin'  latter.  This  remark- 
able difference  seems  at  first  sight  difficult  to  explain,  and  all  the 
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more  so  as  the  medical  record  of  Tranent  school  shows  fewer 
cases  of  phthisis  and  other  clinical  forms  of  tuberculosis  than  the 
control  school.  Undiluted  tuberculin  and  the  same  technique  were 
used  in  both  schools,  and  a  large  previous  experience  with  the  test 
may  fairly  exclude  gross  experimental  error.  There  is,  however,  an 
explanation,  and  it  is  one  that  gives  a  curious  and  valuable  corro- 
boration to  our  previous  conclusion  that  status  lymphaticus  was 
present  in  the  cases  of  acutely  fatal  illness. 

The  skin  reactions  were  unusually  intense  in  Tranent  school.  In 
the  three  most  extreme  cases  there  was  a  large  central  vesicle  J-inch 
diameter,  with  a  thick  papular  base  of  f  inch,  and  a  surrounding 
areola  of  i  to  ii  inches  (26  to  39  mm.)  in  diameter.  But  apart 
from  these,  a  large  proportion  of  the  reactions  were  unusually 
large  in  area  and  vivid  in  colour.  In  the  control  school  the 
reactions  were  of  the  ordinary  kind.  Escherich,8  in  a  paper  on 
the  "  Scrofulous  Diathesis,"  specially  draws  attention  to  hyper- 
sensitiveness  to  tuberculin  tests  in  scrofulous  children,  who  clinic- 
ally show  chronic  blepharitis,  chronic  nasal  discharge,  thick  upper 
lip,  and  weeping  eczema  (a  clinical  picture  which  is  faithfully 
reproduced  in  a  group  of  boys  at  Tranent).  He  declares  that 
these  are  cases  of  tuberculous  infection  associated  with  status 
lymphaticus.  The  cutaneous  tuberculin  reactions  in  such  children 
are,  according  to  him,  never  under  10  mm.,  and  may  reach  to  30 
or  40  mm.  in  diameter. 

The  results  of  the  tuberculin  tests  at  Tranent  may  then  be 
explained  as  follows  : — They  indicate  localised  tuberculous  foci,  the 
majority  probably  in  glands,  the  original  infection  having  taken 
place  before  admission  to  the  school,  and  in  many  cases  early  in 
childhood.  The  associated  condition  of  status  lymphaticus  has 
served  to  intensify  both  focal  and  local  sensitiveness,  and  this 
reactive  sensitiveness  has  resulted  in  limitation  of  the  foci  and 
prevented  in  most  cases  a  wider  spread  of  the  tuberculous  pro- 
cess. If  Escherich's  interpretation  is  correct,  it  indicates  that  the 
lymphatic  diathesis  is  widespread  throughout  Tranent  school.  It 
of  course  gives  no  information  as  to  how  and  when  that  diathesis 
has  been  induced.  In  boys  free  from  tuberculous  infection  (41 
per  cent.)  this  diathesis  may  also  be  present. 

Superficial  Lymphatic  Glands. — The  lymphatic  glandular  groups 
in  the  sides  of  the  neck,  axillae,  and  groins  were  examined  in  both 
schools.  In  both  a  small  multiple  grandular  enlargement  was 
extremely  common,  and  was  present  in  nearly  equal  proportions. 
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There  was  certainly  no  greater  involvement  of  these  superficial 
lymphatic  glands  in  Tranent  school.  In  view  of  what  has  been 
said  as  to  status  lymphaticus,  it  is  necessary  to  make  this  negative 
fact  clear. 

Thyroid  Gland. — In  not  more  than  two  cases  at  Tranent  was 
the  thyroid  gland  enlarged  to  clinical  palpation. 

Below,  a  tabular  statement  is  given  of  the  chief  points  of  differ- 
ence between  the  two  schools  : — 


i     1 

(Conjunctival 

Affections). 

Nose — 
Evident  e  oi 

1  >IS(  ll.ll  gl 

Enlarged 

Tonsils 

Adenoids 

Tuberculin 

Cutaneous 

1  -    i.I  'ositive 
Reactions. 

Per  cent.    Per  cent.    Per  cent.  Per  cent. 
Tranent  school    .         37.0          50.0          61           47.2 
Control       .          .           9.6          1 1. 9          65           45.2 

Per  cent. 

59 
14 

In  brief,  the  differences  between  the  two  schools  were  that  in 
Tranent  school  there  was  a  considerably  greater  amount  of  con- 
junctival inflammation,  much  of  it  being  of  old  standing  ;  also  of 
chronic  nasal  discharge  ;  that  the  slight  amount  of  skin  trouble 
present  at  the  time  of  our  examination  (early  summer)  was  absent 
from  the  control  school ;  that  the  frequency  of  enlarged  tonsils 
and  of  adenoids  was  practically  equal  in  both  ;  and,  finally,  that 
there  was  a  remarkable  preponderance  in  positive  tuberculin 
reactions  in  Tranent  school. 

Bacteriological  Observations. — (a)  We  made  observations  as  to 
whether  there  was  any  special  prevalence  of  pneumococci  in  the 
upper  respiratory  passages  of  the  boys  at  Tranent.  A  portion  of  the 
secretions  of  the  nose  and  throat  in  each  boy  was  removed  with 
a  platinum  loop,  rubbed  up  in  saline,  and  injected  into  a  mouse. 
At  death,  films  of  the  heart  blood  were  examined  for  pneumo- 
cocci, and  various  further  cultural  tests  employed  (production 
of  acid  and  clot  in  inulin-serum  water,  and  absence  of  haemolysis 
on  serum-blood  agar,  etc.).  By  these  means  pneumococci  were 
found  in  62.5  per  >  mi.  at  Tranent  (179  boys),  and  in  61.9  per  cent. 
at  the  control  school  (42  boys).  These  figures  seem  u>  prove  that 
the  1  of   the   pneumococcus  in  the  above   percentage  at 

Tranent  cannot  of  itself  explain  the  o<  <  urrence  of  the  outbreaks. 
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With  the  exception  of  one  or  two  cases  of  pneumo-bacilli  in  both 
schools  no  other  organisms  were  identified  from  the  upper  respira- 
tory passages. 


Conditions  of  Environment — Air-space,  Ventilation,  Heating, 
etc.,  in  the  Two  Schools 

With  regard  to  questions  of  environment,  corresponding  data 
were  obtained  in  both  schools.  In  situation  both  are  in  the  same 
geographical  area,  and  are  approximately  equally  exposed  to  weather 
conditions. 

Air-space,  etc.,  of  Dormitories. — The  following  table  gives  the 
average  air-space  and  other  data  per  boy  in  each  school : — 


Cubic  Space 
per  Boy. 

Floor  Space 
per  Boy. 

Window  Space 
per  Boy. 

Tranent  school  A. 
Control  B.  . 

360.6  cub.  feet 
640.7(393.7)   „ 

30.6  sq.  feet 
29-5 

4.3  sq.  feet 
6.o 

There  are  two  figures  given  for  cubic  space  in  the  control  school. 
This  is  because  of  the  /\-shaped  ceilings  of  the  dormitories.  In 
the  larger  figure  this  gable-space  has  been  included  ;  in  the  smaller 
figure  it  has  been  left  out.  School  B.  is  superior  to  A.  in  respect 
of  air-space  and  window-space  of  the  dormitories.  This  superiority 
also  extends  to  the  living  rooms,  schoolrooms,  and  workrooms, 
which  in  the  control  school  are  more  modern,  more  roomy,  and 
better  lighted.  In  wet  weather,  and  in  winter,  the  space  available 
for  recreation  is  much  greater  in  school  B.  than  A. 

Heating. — The  dormitories  and  passages  of  the  buildings  are 
steam-heated  in  the  control  school  B.  ;  they  are  not  heated  in  any 
way  in  Tranent  school  A. 

Occupation. — The  trades  at  Tranent  school  include  that  of 
upholstery,  in  which  the  boys  engaged  are  much  exposed  to  the 
dust  of  old  horse-hair  stuffing.  The  two  fatal  cases  in  the  last 
epidemic  were  upholsterers. 

Clothing. — Both  in  body-  and  bed-clothing  the  boys  of  the  control 
school  are  much  more  warmly  covered  than  in  Tranent  school.  In 
our  opinion  the  boys  at  Tranent  are  insufficiently  clad,  especially 
in  the  colder  seasons  of  the  year. 

Diet. — We  have  not  been  able  to  trace  any  connection  between 
the  food  and  the  occurrence  of  these  illnesses.  .  A  comparison  of  the 
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dietaries  of  the  two  schools  shows  a  rather  more  generous  allowan.  e 
of  meat  and  milk  in  Tranent  school.  The  diet  here  was  carefully 
considered  in  an  investigation  by  Dr  J.  S.  Haldane  in  1904,  and  a 
new  schedule  was  then  drawn  up,  which  has  since  been  further 
improved.  In  neither  school  could  the  diet  be  described  as  abundant, 
but  we  have  failed  to  obtain  evidence  that  it  is  insufficient.  The 
quality  of  the  food  supplied  to  Tranent  school  is  excellent. 

The  hypothesis  of  poisoning  by  tainted  fish  has  been  put  forward 
at  various  times.  The  clinical  features  of  the  illnesses  do  not  support 
this.  The  fact  that  the  last  two  epidemics  occurred  at  a  period 
during  which  no  fish  was  either  brought  to  the  school  or  used  as 
food  is  strongly  against  this  possibility. 

Water. — The  supply  is  that  of  the  neighbouring  borough,  which, 
to  our  knowledge,  has  been  free  from  illnesses  of  this  kind.  Water, 
in  1  >ur  belief,  has  nothing  to  do  with  the  outbreaks. 

5  mmary. — In  the  various  conditions  of  environment  the  boys 
at  Tranent  are,  in  our  opinion,  unduly  exposed  to  cold,  both  from 
their  too  scanty  clothing  in  the  cold  seasons  and  also  in  the  lack  of 
heating  arrangements  in  the  dormitories  and  passages  of  the  institu- 
tion. There  is  also  an  inadequate  allowance  of  air-space  in  the 
dormitories,  which  may,  to  some  extent,  be  mitigated  by  the  free 
ventilation  which  is  maintained. 

Views  as  to  the  Xatiire  of  Similar  Outbreaks  in  other  Schools. — 
Dr  Scott,4  Medical  Officer  to  the  Parkhead  Reformatory,  writing  of 
an  epidemic  in  that  school  in  1878,  says  :  "I  am  not  satisfied  the 
disease  is  infectious.  Nor  can  I  consider  it  as  pythogenic  pneumonia  ; 
and  I  am  inclined  to  think  .  .  .  that  it  is  somewhat  like  influenza, 
and  that  the  septic  poisoning  is  auto-inoculative." 

Dr  Russell,  Medical  Officer  of  Health  for  Glasgow,  reporting  on 
the  Abercromby  Street  school  outbreaks  in  1888,  suggests  that  they 
might  be  "  an  anomalous  manifestation  of  enteric  or  typhus  fever," 
but  admits  there  is  little  evidence  in  support  of  this. 

H>  report  includes  a  note  upon  the  clinical  aspects  of  the  illnesses  by 
Sampson  Gemmell,  who  says  that  in  these  illnesses  they  "  had  to  deal 
with  a  disease  allied  to  the  acute  specific  fevers.  .  .  .  The  speedy  issue  in 
the  four  fatal  cases  finds  its  closest  analogue  in  the  so-called  malignant 
forms  of  epidemic  disease.  .  .  .  It  is  impossible  with  our  present  light 
to  dogmatise  regarding  the  exact  nature  or  genesis  of  the  disea 

Parsons,  in  his  account  of  an  epidemic  at  an  industrial  school 
in  Dartford,  Kent,  concludes  it  was  one  of  severe  influenza,  the 
fatal  cases  being  of  fulminant  type. 

F 
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Coupland,  reporting  on  the  Birkdale  and  Freshfield  outbreaks, 
says  that  "  in  all  probability  we  have  in  those  cases  of  inexplicable 
febrile  illness,  ushered  in  by  alarming  symptoms,  and  occasionally 
fatal  within  a  few  hours,  examples  of  a  class  of  disease  which  in  its 
less  virulent  form  has  the  definite  and  well-recognised  character 
of  acute  pneumonia.  .  .  .  But  even  this  hypothesis  does  not  take 
us  very  far.  We  have  still  to  account  for  its  undue  prevalence,  and 
for  its  peculiar  type,  as  exhibited  in  these  various  outbreaks." 

General  Summary  and  Conclusions. — It  will  be  convenient  now 
to  bring  together  the  conclusions  we  have  formed  regarding  these 
outbreaks,  indicating  briefly  and  finally  the  evidence  on  which  these 
conclusions  rest. 

i.  These  cases  of  febrile  illness  are  cases  of  pneumonia  ;  fulminant 
in  those  acutely  fatal ;  irregular  (apparently  lobular)  in  the  group 
designated  pneumonia  ;  and  abortive  or  latent  in  the  group  febricula. 
In  all  three  groups  there  were  common  features,  the  manner  of  onset 
and  certain  prominent  clinical  manifestations  in  their  course  showing 
them  to  be  variations  of  a  single  morbid  condition.  Pneumococci 
and  blood-stained  sputum  were  obtained  from  cases  in  each  group 
during  life  ;  and  pneumococci  were  cultivated  from  the  lungs  after 
death  in  the  fatal  cases. 

2.  These  forms  of  pneumonia  show  a  great  distortion  of  the 
classical  type.  This  deviation  is  chiefly  in  two  directions — an 
absence  or  paucity  of  clinical  symptoms  and  signs  of  pulmonary 
consolidation,  and  a  great  prominence  of  signs  of  severe  poisoning 
of  the  central  nervous  system. 

3.  The  diagnosis  of  pneumonia  does  not  therefore  afford  a 
complete  explanation  of  these  outbreaks.  It  does  not  explain  the 
occurrence  of  the  three  types,  nor  the  very  irregular  character 
of  these  types.  Other  important  features  requiring  explanation 
are  the  epidemic  and  endemic  character  of  the  outbreaks,  and  their 
occurrence  as  such  in  a  good  many  schools  of  this  class. 

Broadly,  there  are  two  alternative  hypotheses  which  may  be 
put  forward  in  explanation. 

(a)  Some  other  organismal  agent  is  co-operating  with  the 
pneumococcus. 

(b)  There  is  present  and  pre-existent  in  the  bo3'S  some  abnormal 
constitution  of  body  altering  and  distorting  the  usual  reaction 
to  the  pneumococcus. 

(a)  In  connection  with  the  first  hypothesis,  in  several  autopsies 
bacilli,  which  did  not  correspond  to  known  types,  were  obtained 
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from  the  lungs  and  other  tissues,  in  addition  to  pneumocoeei.  That 
these  were  not  always  of  post-mortem  growth  is  shown  by  their 
discovery  in  the  sputum  in  one  case  during  life.  We  cannot  with 
our  present  evidence  decide  whether  these  other  bacteria  are  active 
agents  in  these  illnesses,  or  merely  play  some  passive  and  secondary 
But  in  this  connection  two  facts  seem  important — the  absence 
of  evidence  of  contagion  among  the  boys  themselves,  and  the  escape 
of  the  resident  staff  from  infection  ;  these  facts  seem  to  weigh 
against  these  other  bacilli  being  essential  or  directly  causal  agent-. 

The  possibility  of  poisoning  by  tainted  fish  has  been  dealt  with. 
It  seems  to  be  excluded. 

There  was  no  special  prevalence  of  the  pneumocoeei  in  the  upper 
respiratory  passages  of  the  boys  at  Tranent,  and  those  found  did 
not  differ  in  morphological,  cultural,  and  biological  characters  from 
those  found  in  the  control  school. 

{b)  In  a  significant  proportion  of  the  autopsies  various  lymph- 
glandular  tissues  of  the  body  were  noted  as  enlarged,  and  in  four 
out  of  five  cases  where  the  condition  of  the  thymus  was  recorded 
this  organ  was  hypertrophied.  Those  appearances  are  such  as  are 
found  in  cases  of  sudden  death  during  anaesthesia,  and  from  other 
trivial  causes,  and  are  ascribed  to  status  lymphaticus.  We  put 
forward  the  hypothesis  that  the  rapidly  fatal  cases  are  examples 
of  pneumonia  occurring  in  boys  in  whom  the  morbid  diathesis 
termed  status  lymphaticus  is  present. 

In  support  of  this  conclusion  there  is  evidence  that  in  some 
rapidly  fatal  cases  of  other  forms  of  infectious  disease  status  lym- 
phaticus is  present.  Thus  through  the  kindness  of  Dr  Claude  Ker 
we  obtained  the  thymus  and  thyroid  glands  from  a  case  of  scarlatina 
ma,  dying  24  hours  from  the  onset  of  symptoms,  with  a  com- 
pletely suppressed  rash.  The  thymus  was  much  enlarged,  weight 
19  grms..  and  the  thyroid  showed  that  extreme  hyperplasia  which 
was  present  in  three  fatal  cases  in  Tranent  school,  where  this  gland 
nicroscopically  examined  (see  Fig.  13).  Again,  in  diphtheria, 
Daut 9  has  published  a  considerable  series  of  fatal  cases,  death  occur- 
ring early  in  the  illness  and  usually  with  unexpected  suddenness, 
where  the  classical  post-mortem  appearances  of  status  lymphaticus 
found.     It  seems  probable  that  examples  occur  (and  may  have 

1  recorded)  in  other  forms  of  infection-  disease. 

4.  In  the  cases  of  pneumonia  and  febri:ula  are  less  severe  varia- 
tions of  the  same  disease  as  the  acutely  fatal  illnesses,  a  like  explana- 
tion ot  their  irregular  charai  ter  would  require  to  be  made  for  them, 
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and  would  be  found  in  the  existence  in  them  also  of  an  analogous, 
though  probably  less  marked,  condition  of  body.  That  is  to  say, 
we  have  in  this  school  the  existence  of  the  so-called  status  lym- 
phaticus  not  in  a  few  but  in  many  boys,  not  merely  at  one  time, 
but  endemically  over  a  number  of  years.  In  fact,  if  our  interpreta- 
tion of  the  facts  be  correct,  we  are  dealing  with  endemic  status  lym- 
phaticus,  a  condition  which,  so  far  as  we  know,  has  not  hitherto 
been  described.  In  support  of  this  some  clinical  evidence  was 
obtained  from  the  examination  of  the  present  boys.  There  was, 
firstly,  the  prevalence  in  them  of  a  peculiar  form  of  chronic  con- 
junctivitis in  which  there  was  hypertrophy  of  the  adenoid  tissues 
in  the  conjunctiva,  associated  with  chronic  rhinitis.  Secondly,  there 
was  the  unusual  frequency  and  peculiar  character  of  the  tuberculin 
skin  reactions,  associated  by  Escherich  with. status  lymphaticus. 
If  Escherich  is  right,  the  application  of  his  view  is  a  striking  corrobora- 
tion of  the  above  conclusion. 

5.  Status  lymphaticus  has  hitherto  been  commonly  associated  only 
with  cases  of  death  occurring  suddenly  from  a  variety  of  trivial  and 
insufficient  causes.  If  our  conclusions  are  correct,  the  term  must  now 
be  enlarged  to  cover  rapidly  fatal  cases  of  infectious  disease,  usually 
termed  fulminant,  including  such  cases  of  pneumonia,  of  scarlet  fever, 
of  diphtheria,  and  probably  of  other  infectious  disease.  The  condition 
may  also  play  a  part  in  non-fatal  irregular  cases  of  pneumonia 
such  as  have  been  described  at  length  in  this  paper,  and  it  may  very 
well  be  found  to  explain  atypical  forms  of  other  bacterial  infections. 

This  enlargement  of  the  term  status  lymphaticus,  as  shown 
in  these  curious  outbreaks  of  distorted  pneumonia,  affords  an 
opportunity  of  studying  more  closely  the  nature  and  the  causes 
of  this  obscure  morbid  diathesis,  both  in  its  sporadic  and  endemic 
forms  of  occurrence.  This  further  study,  however,  does  not  fall 
within  the  scope  of  the  present  paper,  and  will  be  reserved  for  a 
future  communication. 

In  the  prosecution  of  our  inquiry  we  have  received  indispens- 
able help  in  the  matter  of  information,  material,  and  records.  We 
wish  to  express  our  special  indebtedness,  among  others,  to  Professor 
Littlejohn  and  Dr  James  Ritchie,  Superintendent  of  the  Royal 
College  of  Physicians'  Laboratory,  who  from  first  to  last  have  helped 
us  in  the  most  generous  manner  ;  to  Emeritus  Professor  Greenfield, 
who  very  kindly  gave  us  access  to  his  clinical  records  of  cases  in  his 
hospital  ward  ;  to  Dr  Shennan,  Professor  Beattie,  Mr  H.  Wade, 
and  Professor  Stuart  Macdonald  for  the  use  of  post-mortem  material 
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and  records  ;   and  to  Dr  D.  Ritchie,  Tranent,  and  Dr  G.  Matheson 
Cullen  for  supplying  us  with  clinical  records  and  details. 

Discussion 

Dr  J .  L.  Green  said  he  had  seen  and  treated  several  of  the  cases 
at  the  institution  referred  to  in  the  paper.  The  illness  was  a 
remarkable  one.  The  most  healthy  boys  seemed  to  be  the  ones 
most  commonly  affected.  The  temperature  was  an  almost  certain 
guide  to  the  prognosis.  Whenever  it  exceeded  1020  F.  the  case 
proved  fatal.  The  disease  was  not  only  deadly  to  its  victims,  but 
was  most  terrifying  to  the  other  boys. 

Dr  R.  J.  Johnstone  said  that  he  was  a  manager  of  the  school. 
Everything  in  the  way  of  ventilation,  food,  and  clothing  had  been 
looked  into.  At  one  time  all  the  boys  had  been  camped  out  in 
tents.  The  epidemic  had  been  arrested  for  five  and  a  half  months, 
and  then  one  case  had  occurred. 

Mr  Wade  said  he  had  seen  some  of  the  cases  which  were  un- 
doubtedly pneumococcal  septicaemia.  He  thought  that  a  factor 
in  the  etiology  was  the  change  in  the  environment  of  the  boys  when 
they  were  transferred  from  a  life  of  a  primitive  kind  to  one  involving 
work  and  discipline. 

Professor  Littlejohn  said  it  could  not  be  supposed  that  lymphatism 
the  cause  of  death  in  these  cases,  but  that  condition  made  a 
fatal  result  more  likely  to  occur.  He  held  that  in  infancy  status 
lymphaticus  might  actually  produce  death.  The  thymus  pressed 
on  important  organs  and  might  cause  cyanosis.  He  had  seen  a 
case  post-mortem  in  which  the  thymus  completely  obscured  the 
The  robustness  of  cases  of  status  lymphaticus  was  more 
apparent  than  real. 

Dr  Shcnnan  said  that  he  and  other  members  of  the  pathological 
staff  at  the  Royal  Infirmary  had  made  post-mortem  examinations 
on  several  of  these  cases.  In  some  of  them  pneumococci  were 
ft  rund,  and  this  was  the  only  cause  of  death  which  could  be  assigned, 
although  the  explanation  was  not  altogether  satisfactory.  Negative 
re  obtained  in  at  least  two  cases  favourably  placed  for 
procuring  cultures  of  the  pneumococcus.  In  several  cases  no 
enlarged  thymus  or  hypertrophied  lymphatic  tissue  had  been 
noted,  and  this  was  an  additional  and  valuable  contribution  of  the 
authors  to  the  possible  pathology  oi  these  cases.  The  pneumonia 
present  1  cases  did  not  seem  sufficient  to  cause  death, 


86        INQUIRY    INTO    OUTBREAKS    OF    FEBRILE    ILLNESS 

and  he  would  prefer  to  call  the  cases  pneumococcal  poisoning. 
Many  difficulties  arose  in  connection  with  status  lymphaticus. 
Why  was  this  school  specially  affected  ?  Cases  of  death  occurring 
after  injection  of  diphtheria  antitoxin  had  been  attributed  to 
lymphatism,  but  that  raised  the  question  of  anaphylaxis.  He 
asked  if  cyanosis  were  a  sign  of  lymphatism. 

Dr  Goodall  said  he  had  had  a  most  alarming  experience  which 
he  thought  answered  Dr  Shennan's  question.  He  had  on  one 
occasion  been  amusing  a  child  of  four  in  a  hospital  ward.  The 
game  became  rather  noisy,  and  he  had  laid  the  child  on  his  back 
in  his  cot  and  drawn  the  coverlet  over  his  face  and  walked  off. 
As  the  child  did  not  respond  with  the  volley  of  impudence  he 
expected,  he  turned  and  found  the  child  had  not  moved.  On  with- 
drawing the  sheet  the  boy  was  seen  to  be  cyanosed  and  not  breath- 
ing. Fortunately  he  had  almost  immediately  given  a  gasp,  and 
normal  breathing  returned.  This  was  a  lesson  not  to  take  any 
liberties  with  children  who  might  be  suspected  to  be  subjects  of 
lymphatism.  He  was  rather  surprised  to  hear  that  children  suffer- 
ing from  this  condition  looked  robust.  In  cases  in  which  he  had 
suspected  the  condition  the  child  always  presented  an  appearance 
which  might  be  described  as  "  pasty."  He  had  been  asked  to 
examine  a  few  such  children  before  proposed  operation,  generally 
for  tonsils  and  adenoids.  There  was  slight  anaemia,  leucopenia 
with  high  lymphocyte  percentage,  and  he  advised  that  such  cases 
should  be  left  alone.  There  were,  of  course,  very  many  cases  of 
enlarged  tonsils  and  adenoids  without  lymphatism.  He  was 
inclined  to  think  that  all  the  symptoms  described  by  the  authors 
of  the  paper  might  be  attributed  to  pneumococcal  septicaemia. 
The  existence  of  the  lymphoid  changes  in  cases  of  fulminating 
scarlet  fever  and  diphtheria  seemed  to  vitiate  the  authors'  argument, 
and  might  simply  be  a  response  to  toxaemia  at  an  age  when  lymphatic 
hyperplasia  was  common  and  easily  induced. 
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2.  BONE  TUBERCULOSIS 

By  JOHN  FRASER,  M.B.,  F.R.C.S.,  Assistant  Surgeon,  Royal 
Hospital  for  Sick  Children,  Edinburgh 

Abstract 

Consideration  of  the  subject  under  three  headings  : — 

I.  Etiology. 

II.  Pathology. 

111.  Treatment. 

I.  The  Etiology  embraces  two  factors  : — 

(a)  The  type  of  tubercle  bacillus. 

(b)  The  paths  by  which  the  infection  reaches  the  bones  and 

joints. 

(a)  Type  of  bacillus. 

Methods  of  differentiation. 
Fallacies  of  tests. 
Results. 

Application  of  results  in  regard  to  family  history  and 
milk  supply. 

(b)  The  paths  of  infection. 

The  difficulty  of  primary  bone  infection. 

The  susceptibility  of  joints. 

The  secondary  infections  of  bones. 

The  lessons  of  experimental  investigation. 
II.    The  Pathology  of  Bone  Tubercle. 

The  development  of  the  primary  follicle. 

Secondary  changes  in  the  marrow,   the   bone  lamellae,  the 

periosteum,  and  the  blood  vessels. 
The  classification  of  bone  tuberculosis. 
III.    The  Treatment  of  Bone  Tuberculosis. 
The  advantage  of  celluloid  splints. 
The  employment  of  autogenous  vaccine. 

I  wish  to  speak  regarding  tuberculosis  of  the  bones  and  the  joints, 
and  it  will  aid  later  understanding  if  I  explain  now  that  my  remarks 
may  be  summarised  under  three  headings  : — 

(a)  Etiology. 

(6)  Pathology. 

(c)  Treatment. 
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It  is  not  my  intention  to  deliver  any  exhaustive  discourse  upon 
these  headings,  but  rather  to  touch  upon  their  bearing  and  practical 
importance  in  surgery. 

(a)  Etiology 

The  essential  etiological  factor  is,  of  course,  the  lodgment  of  the 
tubercle  bacillus  ;  but  this  primary  factor  is  intimately  related 
with  two  secondary  considerations  which  are  even  of  greater 
importance  ;    and  these  two  considerations  are  : — 

i.  The  type  of  bacillus  which  causes  the  disease,  and 
2.  The  route  by  which  the   organism  reaches   the   site  of  "its 
development. 

i.  The  Type  of  Bacillus 

It  is  universally  agreed  that  by  certain  peculiarities  various  sub- 
classes or  species  of  tubercle  bacilli  may  be  recognised.  There  are 
the  important  divisions  of  the  typus  humanus  and  the  typus 
bovinus,  and  pathologically  the  less  important  avian  and  piscine 
varieties. 

From  the  point  of  view  of  pathology,  and  more  especially  from 
the  clinical  aspect,  the  bovine  types  of  tubercle  bacilli  are  those 
which  more  closely  claim  one's  attention.  Why  should  there  be 
such  anxiety  to  find  out  the  relative  part  played  by  the  human  and 
the  bovine  bacilli  ?  The  reason  is  obvious.  The  routes  by  which 
the  bovine  bacillus  attacks  the  human  body  may  be  limited  to  a 
single  one — namely  the  alimentary  tract.  The  alimentary  tract  is 
infected  by  ingestion  of  infected  material,  and  the  material  which 
is  infected  with  bovine  tubercle  in  milk  ;  and  therefore,  after  an 
attempt  at  a  logical  sequence,  it  is  the  question  of  milk  infection 
which  is  at  the  bottom  of  all  this  seeking  after  knowledge  in  regard 
to  the  type  of  bacillus  in  bone  and  joint  tubercle. 

This  paper  would  be  incomplete  if  I  did  not  touch  upon  the 
methods  by  which  it  is  possible  to  differentiate  between  human 
and  bovine  bacilli.     There  are  five  possible  tests  recognised. 

(a)  The  rapidity  of  growth  upon  medians.  Tubercle  bacilli 
may  be  grown  upon  various  media,  and  one  of  the  most  suitable  is 
inspissated  egg.  If  comparison  cultures  are  made  of  human  and 
bovine  organisms,  it  will  be  found  that  at  the  end  of  a  common 
period  the  human  bacillus  will  have  grown  more  luxuriantly  and 
more  profusely  than  the  bovine.      This,  however,  cannot  be  con- 
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sidered  by  any  means  an  absolute  test ;  there  is  a  large  border  line 
in  which  the  organism  grows  neither  profusely  nor  scantily. 

(b)  The  second  possible  test  is  based  upon  another  peculiarity 
in  growth.  It  has  been  found  that  glycerine  exerts  a  depressing 
effect  upon  the  growth  of  the  bovine  bacillus  while  it  tends  to 
stimulate  the  development  of  the  human  bacillus.  Accordingly 
a  medium  is  made  consisting  of  egg  and  glycerine,  and  upon  it  the 
doubtful  bacillus  is  grown. 

A  profuse  growth  means  a  human  bacillus ;  the  organism  which 
grows  scantily,  perhaps  not  at  all,  is  bovine.  Once  again,  I  must 
confess,  the  test  is  by  no  means  an  absolute  one,  for  the  same  reason 
as  before — that  group  which  is  neither  one  thing  nor  the  other. 

(c)  At  one  time  it  was  thought  that  there  were  great  possibilities 
in  distinguishing  between  groups  of  tubercle  bacilli  by  their  morpho- 
logical characters.  Long  bacilli  were  considered  to  be  human  ;  the 
short,  sqtiat  bacillus  suggested  the  bovine  organisms. 

For  all  practical  purposes  the  test  is  useless.  But  there  is  one 
morphological  characteristic  to  which  one  must  attach  some  degree 
of  distinctive  power.  It  is  the  characteristic  of  nodular  staining. 
Certain  bacilli  when  stained  with  a  modification  of  Gram's  stain 
(Menu's  method)  show  dark  nodules  which  look  like  spores,  and 
what  one  would  say  is,  that  bacilli  showing  such  nodules  are  almost 
certainly  human,  while  all  bacilli  which  do  not  show  them  are  not 
necessarily  bovine. 

(d)  Theobald  Smith  introduced  a  test  which  he  has  made  con- 
siderable use  of  in  differentiating  between  the  types  :  a  medium  is 
made  consisting  of  bouillon  and  glycerine.  The  medium  is  of  a 
known  slight  acidity,  and  upon  it  a  pellicle  of  the  bacillary  growth 
is  encouraged  ;  as  the  organism  grows  certain  changes  become 
apparent  in  the  acidity  of  the  medium — the  aridity  may  progressively 
increase,  and  this  is  taken  to  indicate  that  the  growing  bacillus  is 
human  in  type.  On  the  other  hand,  the  acidity  may  diminish  and 
the  medium  may  actually  become  alkaline.  Such  is  supposed  to 
be  pathognomonic  of  the  bovine  bacillus. 

(e)  The  inoculation  test.  I  am  afraid  I  have  wearied  you  with 
tests  which  are  difficult,  and  even  when  carried  out  maybe  unsatis- 
factory in  result  ;  but  this  is  one  about  which  there  can  be  no  doubt. 

\ecution  is  easy  and  the  result  is  absolute.  It  depends  upon 
the  susceptibility  of  the  bovine  species  to  infection  with  the  bovine 
bacillus  ;  it  may  be  <  arried  oul  updn  calves,  but  for  economic  reasons 
rabbits  are  more  suitable. 
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A  full-grown  rabbit  is  infected  intravenously  with  a  small  known 
quantity  of  tubercle  bacilli ;  .01  mgms.  is  the  most  suitable  amount. 
One  of  two  things  may  happen  :  the  rabbit  may  show  no  ill  effects  ; 
its  weight  increases  or  remains  constant ;  and  if  it  is  killed,  say, 
six  months  after  the  injection,  the  only  evidence  of  tubercle  will 
be  found  in  the  shape  of  a  few  epitheliod  follicles  in  the  lungs.  The 
other  possibility  may  be  a  very  different  one  :  the  inoculation  is 
followed  by  a  rapid  loss  in  weight,  an  increasing  cachexia,  and  death 
within  six  weeks.  Post-mortem  examination  shows  a  generalised 
and  rapid  tuberculosis.  The  first  result  is  produced  by  a  human 
bacillus,  the  second  by  a  bovine. 

By  methods  such  as  these  I  have  outlined,  a  series  of  nearly 
100  cases  has  been  so  examined.  I  have  found  that  a  proportion 
amounting  to  62  per  cent,  owe  their  origin  to  the  bacillus  of  bovine 
tuberculosis.  These  cases  have  been  drawn  entirely  from  Edinburgh 
and  its  neighbourhood,  and  the  results  obtained  give  one  very 
serious  food  for  thought.  They  can  only  mean  one  thing — a  milk 
supply  infected  to  a  highly  dangerous  degree. 

There  is  one  remark  which  I  wish  to  make  regarding  the  cases 
which  were  due  to  the  human  bacillus.  In  every  case  an  inquiry 
was  instituted  into  the  question  of  tubercle  existing  among  the 
other  members  of  the  family. 

It  was  found  that  in  71  per  cent,  of  these  cases  there  was  a  history 
of  tubercle — usually  pulmonary — existing  or  having  existed  in  the 
family. 

The  practical  lesson  to  be  drawn  from  such  a  fact  is  the  importance 
of  isolating  pulmonary  tuberculosis. 

2.  Routes  of  Infection 

The  next  question  to  be  considered  is  the  route  or  routes  by  which 
the  organisms  reach  the  sites  in  which  they  later  develop. 

Bones  and  joints  are  rarely  the  situation  of  the  primary  develop- 
ment of  tubercle  ;  when  they  are  attacked,  it  is  secondary  to  some 
more  distant  infection,  and  the  vehicle  by  which  the  infection  is 
carried  is  the  blood,  or  the  lymph  stream.  Much  controversy  has 
been  waged  over  the  fact  of  whether  the  bone  or  the  joint  is  the  first 
to  become  infected,  and  I  shall  briefly  tell  you  what  experiment 
would  appear  to  prove. 

First  and  foremost,  it  is  an  undoubted  fact  that  it  is  difficult, 
and  in  many  cases  impossible,  to  infect  the  cavity  of  a  healthy  bone 
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with  tubercle— the  resistance  of  the  marrow  is  too  great,  and  the 
bacilli  are  almost  invariably  destroyed. 

The  second  point  is,  that  the  joints  are  readily  infected,  and 
the  infection  is  borne  to  them  by  the  blood  stream.  The  anas- 
tomosis of  the  circus  vasculosus  in  the  fringes  of  the  synovial 
membrane  is  more  exactly  the  situation  in  which  the  disease  begins. 

Now  clinically  an  osseous  tubercle  does  occur,  and  one  naturally 
asks  how  one  is  to  reconcile  such  an  occurrence  with  the  two  state- 
ments I  have  just  made.  The  explanation  is  this— while  tubercle 
bacilli  cannot  develop  in  a  healthy  marrow,  yet  if  the  marrow  is 
altered,  the  disease  may  arise.  The  change  in  the  marrow  is  of  the 
nature  of  a  gelatinous  degeneration — a  disappearance  of  the  true 
marrow  cells,  and  a  proliferation  of  the  nbro-myxomatous  ground- 
work. 

In  a  marrow  so  altered  tuberculous  disease  readily  develops. 

But  what  causes  this  marrow  change  ?  It  is  the  result  of  a 
vascular  degeneration — an  endarteritis  and  thickening  of  the  vessel, 
and  a  resulting  interference  with  nutrition. 

Two  groups  of  vessels  may  be  affected — the  main  nutrient  vessel 
entering  the  centre  of  the  shaft,  or  the  metapyhseal  vessels  passing 
into  the  bone  near  the  epiphyseal  cartilage. 

The  thickening  of  the  vessels  is  the  result  of  a  tuberculous  tox- 
aemia— the  circulation  of  the  tuberculous  toxine.  The  thickening 
of  the  nutrient  artery  may  be  secondary  to  tubercle  elsewhere  ; 
the  thickening  of  the  metaphyseal  vessels  is  most  usually  the 
result  of  a  focus  of  tubercle  in  the  neighbouring  synovial 
membrane. 

Therefore,  what  one  knows  regarding  the  etiology  of  tubercle 
of  bone,  experimentally,  may  be  summed  up  as  follows  :  Synovial 
tubercle  is  readily  produced,  and  the  synovial  membrane  is  infected 
by  the  blood  stream.  Healthy  bone  cannot  be  infected  with  tubercle  ; 
its  marrow  must  first  undergo  a  gelatinous  or  fibro-myxomatous 
degeneration,  and  such  a  degeneration  is  the  result  of  a  tuberculous 
endarteritis  of  the  vessels  supplying  the  bone,  the  nutrient  vessels 
or  the  metaphyseal. 

In  a  bone  so  altered  tubercle  develops. 

(b)  Pathology 

The  first  point  to  arise  under  the  question  of  pathology  is  the 
situation  in  which  the  disease  begins.     I  need  not  remind  you  of 
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some   anatomical   facts  :    the  epiphysis — the  epiphyseal   cartilage, 
the  metaphysis,  and  the  diaphysis. 

The  disease  may  begin  in  the  centre  of  the  diaphysis — as  is  seen, 
for  example,  in  spina  ventosa  or  tuberculous  disease  of  the  short 
bones  and  short  long  bones.  On  the  other  hand,  the  disease  may 
begin  at  the  articular  ends,  at  the  metaphysis  or  in  the  epiphysis ; 
and  according  to  whether  the  epiphysis  or  the  metaphysis  is  attacked, 
depends  upon  the  situation  of  the  reflection  of  the  synovial  membrane. 
If  the  reflection  lies  only  in  relation  to  the  epiphysis,  then  the  epi- 
physis is  involved ;  if  the  reflection  extends  beyond  the  epiphyseal 
cartilage,  and  is  in  relation  to  the  metaphysis,  then  the  metaphysis 
is  the  location  of  the  disease. 

Changes  which  result  from  the  Lodgment  of  the  Bacilli 

The  probability  is  that  the  bacilli  becomes  originally  deposited 
by  a  small  extravasation  of  blood  from  one  of  the  thin  walled  vessels  ; 
a  slight  sprain  may  be  the  trauma.  In  the  effused  blood  the  bacilli 
develop,  and  as  in  tubercle  anywhere  else,  the  result  of  their  growth 
is  the  formation  of  a  small  tuberculous  follicle,  perfect  in  every 
respect,  with  giant  cells,  epitheliod  cells,  and  lymphocytes.  That  is 
a  point  which  it  is  important  to  emphasise.  The  primary  lesion  is 
a  true  follicle  developing  in  the  marrow. 

As  the  follicle  enlarges  others  appear  around  it,  and  amalgamating 
may  form  a  mass  of  appreciable  size — so  large  as  to  be  apparent  to 
the  naked  eye — as  a  tiny  white  spot  in  the  centre  of  the  red  marrow. 

Coincident  with  the  development  of  the  follicle  changes  appear 
in  the  centre  of  the  follicle  and  at  its  periphery.  The  central  change 
is  one  of  caseation  ;  the  peripheral  change  is  an  attempt  at  fibrosis 
and  localisation  of  the  follicle.  If  the  central  change  is  marked 
and  the  peripheral  one  inconsequent,  the  caseating  disease  extends 
rapidly  throughout  the  marrow,  and  the  type  of  tubercle  known 
as  "  the  infiltrating  tubercle  "  results. 

If,  on  the  other  hand,  the  peripheral  change  is  more  evident,  the 
disease  remains  localised,  and  an  encysted  tubercle  becomes  the 
clinical  entity. 

But  independent  of  the  growth  of  the  tuberculous  follicle  there 
are  coincident  changes  apparent  in  the  various  constituents  which 
comprise  the  bone,  and  it  is  from  those  changes  that  many  of 
the  clinical  appearances  gain  their  characteristic  features.  The 
structures  which  show  changes  are  : — 
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i.  The  marrow. 

2.  The  bone  lamella?. 

3.  The  periosteum. 

4.  The  blood  vessels. 

I  shall  give  no  detail  regarding  those  changes.  I  shall  merely 
mention  what  they  are. 

Mono  ts. — When    the   tubercle   follicle   first   develops 

the  marrow  shows  a  cellular   reaction,  as  it  would   in  an  acute 
infection. 

Such  is  temporary.  Nature  is  aware  that  phagocytosis  of  the 
tubercle  is  impossible,  and  she  falls  back  upon  defensive  tactics. 
She  attempts  localisation  of  the  disease,  and  to  carry  this  out  the 
marrow  undergoes  a  fibrosis,  a  disappearance  of  the  true  cell  elements, 
and  a  proliferation  of  the  connective  tissue  fibrils.  Such  a  fibrotic 
change  is  necessarily  best  marked  in  the  immediate  environment 
«'t   the  disease. 

Lamellar  Changes. — The  lamellar  changes  are  twofold.  They 
may  be  those  of  absorption  and  rarefaction,  or  those  of  hyper- 
sis  and  thickening.  If  the  disease  is  quickly  spreading  ;  if, 
in  other  words,  it  is  an  infiltrating  tubercle  rapidly  enclosing 
individual  Lamellae,  Nature  knows  that  the  fate  of  the  enclosed 
lamellae  is  necrosis,  and  to  avoid  such  a  possibility  she  attempts 
the  removal  of  the  lamellae  by  means  of  osteoclasts  ;  the  lamella? 
may  be  entirely  absorbed,  or  if  partially  absorbed,  they  are 
rarefied. 

The  other  lamellar  change  is  the  one  which  one  finds  in  the 
lamellae,  some  distance  outside  the  diseased  zone :  it  is  the  change 
of  hyperostosis,  a  deposit  of  new  bone  by  means  of  osteoblasts 
and  a  thickening  of  the  lamellae.  Such  a  change  is  merely  an 
attempt  at  a  more  complete  localisation  of  the  disease. 

Periosteal  Changes. — One  of  the  most  typical  appearances  of 
tuberculosis  of  bone  is  a  localised  thickening  of  the  diseased  part  ; 
this  is  entirely  the  result  of  a  periosteal  change.  A  deposit  of  new 
sub-periosteal  bone,  the  bone  laid  down  is  light  and  cancellous  in 
type  and  it  is  a  further  evidence  of  the  attempt  at  localisation, 
the  last  barrier  in  the  attempt  at  preventing  a  sub-periosteal 
eruption  of  the  disease  and  invasion  of  the  soft  parts. 

Change  in  the  Blood  Vessels. — And  finally  in  regard  to  tin- 
blood  vessels,  they  show  considerable  thickening  of  the  nature  of 
an  endarteritis  obliterans. 

The  lassification   of    the    disease   is  one    in    which    the 
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various  types  are  strictly  designated   by  the  most  characteristic 
change. 

A.  An  encysted  type — in  which  the  disease  remains  localised. 

B.  An  infiltrating  type — in  which  it  tends  to  rapidly  spread 

throughout  the  lamellae. 

C.  A  hypertrophic  type — in  which  the  distinguishing  feature  is 

an  overgrowth  of  bone. 

D.  An  atrophic  type — in  which  a  rarefaction  of  bone  is  most 

evident. 

(c)  Treatment 

In  regard  to  treatment,  I  have  no  intention  of  reviewing  any  of 
the  well-recognised  methods  of  treatment.  There  are,  however,  two 
special  points  I  wish  to  bring  out,  they  are  more  or  less  original. 

The  first  is  as  follows  :  — 

The  ideal  conservative  treatment  is  absolute  rest  of  the  affected 
part,  and  many  materials  have  been  brought  into  employment  to 
ensure  such — wood,  iron,  plaster  of  Paris ;  without  exception 
all  have  objections.  Some  are  cumbersome  (wood),  some  are 
wearying  and  heavy  (iron).  Others  are  difficult  to  apply  ;  when 
applied  they  are  uncomfortable  (plaster  of  Paris).  The  ideal 
material  is  one  which  is  light,  well  fitting,  comfortable  and  yet 
rigid.  I  believe  we  have  such  a  material  in  celloidin,  or  pyroxylin, 
or  celluloid.  The  idea  was  first  brought  to  my  notice  by  an  article 
in  the  Lancet  by  Batten  (July  13,  1912),  in  which  celluloid  splints 
were  recommended  in  the  treatment  of  infantile  paralysis.  In  the 
treatment  of  bone  or  joint  tubercle  they  may  be  used  with  ad- 
vantage in  any  part  except  the  hip,  shoulder,  and  spine.  They  are 
precluded  in  those  parts  by  the  question  of  size  and  extent. 

One  special  advantage  they  possess  is  the  fact  that  they  can 
be  taken  off  and  the  part  massaged.  I  consider  that,  in  the  rest 
treatment  of  bone  and  joint  tubercle,  passive  massage  has  never 
received  sufficient  attention.  It  increases  the  nourishment  of  the 
atrophied  vessels,  and  improves  considerably  the  blood  supply  of 
the  part. 

The  second  point  in  regard  to  treatment  which  I  wish  to  raise, 
is  to  tender  a  plea  for  the  employment  of  a  type  of  autogenous 
vaccine. 

One  thing  above  all  others  is  shown  in  a  study  of  the  pathology 
— and  it  is  this,  that  bone  tubercle  is  arrested  and  ultimately  cured 
by  a  surrounding  fibrosis.     Such  fibrosis  depends  upon  the  action 
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of  a  specific  element  contained  in  the  tissues,  and  in  any  vaccina] 
treatment  of  bone  or  joint  tubercle  it  ought  to  be  present.  I 
believe  it  is  present,  if  the  vaccine  is  prepared  as  follows  : — 

A  portion  of  the  actual  diseased  tissue  is  ground  up  with  silver 
sand  in  saline.  The  supernatant  fluid  is  centriiuged  and  filtered  ; 
Anally  it  is  sterilised  by  heating  to  a  temperature  of  500  C.  for  one 
hour  and  standardised  by  measurement  (5  cm.,  etc.)  Such  a 
vaccine  contains  not  only  the  toxines  of  the  bacilli  and  the  other 
bodies  which  are  present,  but  also  the  special  fibrous  tissue-forming 
element  which  I  believe  to  be  so  important. 

Clinically  the  use  of  such  has  given  excellent  results. 

Discussion 

Mr  Stiles  said  that  the  paper  confirmed  his  opinion  that  the 
pathology  of  bone  tubercle  depended  on  the  distribution  of  the 
bacillus.  Mi  Fraser  had  found  it  easy  to  infect  joints  experimentally 
and  difficult  to  infect  bone.  In  children,  however,  bone  was  easily 
infected.  The  reason  was  that  they  were  suffering  from  toxaemia 
from  another  tuberculous  focus — usually  in  glands  of  the  neck, 
thorax,  or  abdomen.  This  toxaemia  set  up  an  endarteritis,  and  the 
resistance  of  the  marrow  was  impaired  and  tubercle  of  bone  fol- 
lowed. Tubercle  very  rarely  began  in  the  epiphysis,  and  when 
urred  there  it  was  secondary  to  a  joint  lesion,  either  through 
necrosed  cartilage  or  from  the  synovial  membrane.  Tubercle  of 
the  diaph\>i>  was  often  primary,  and  the  disease  might  pass  to  the 
joint  or  might  be  secondary,  the  joint  lesion  reaching  the  diaphysis 
through  the  synovial  membrane  if  the  epiphysis  were  short.  There 
were  primary  lesions  which  began  in  the  epiphyses  without  joint 
lesion.  It  was  important  to  treat  these  before  the  joint  became 
affected.  If  the  X-rays  showed  a  circumscribed  lesion,  conservative 
treatment  might  be  employed  ;  if  a  diffuse  lesion,  it  should  be  cut 
down  upon.  The  great  importance  of  Fraser's  work  was  that  it 
established  the  fact  of  the  frequency  of  bone  and  joint  tuberculosis 
of  bovine  origin.  These  were  cases  of  milk  infection,  and  by  his 
declaration  that  the  human  subject  was  not  liable  to  bovine  tuber- 
culosis, the  discoverer  of  the  tubercle  bacillus  had  done  more  than 
anyone  else  to  spread  tuberculosis. 


g6  THE    POSITION    OF    THE    RADIOGRAPHER 

Meeting  V. — February  5,  1913 

Mr  J.  M.  Cotterill,  President,  in  the  Chair 

I.  Election  of  Member 
A.  Graham  Ritchie,  M.B.,  B.Sc,  7  Castle  Terrace. 

II.  Exhibition  of  Patient 

Dr  Edwin  Bramwell  showed — 

A  woman  suffering  from  symmetrical  paralysis  and  wasting 
of  the  intrinsic  muscles  of  the  hands.  She  was  33  years  of 
age,  and  had  prohably  suffered  from  congenital  syphilis.  The 
condition  of  the  hands  had  first  been  noticed  at  the  age  of  I  year. 
Sensation  was  unimpaired.  There  was  a  strong  probability  that 
the  case  was  one  of  congenital  absence  of  the  muscles. 

III.  Original  Communications 

i.  THE  POSITION  OF  THE  RADIOGRAPHER  IN  RELATION 
TO  THE  PHYSICIAN  AND  SURGEON 

By  Archibald  M'Kendrick,  F.R.C.S.,  Radiographer,  Royal 
Infirmary,  Edinburgh 

In  this  country  there  is  considerable  difference  of  opinion  as  to  the 
status  of  the  radiographer.  There  are  two  prevalent  opinions. 
One,  that  the  radiographer  should  be  merely  an  X-ray  photographer 
whose  duty  ends  with  the  production  of  an  X-ray  picture.  The 
other  is,  that  he  should  be  a  radiologist  capable  of  helping  his 
medical  and  surgical  colleagues  in  diagnosis,  and  therefore  on  a 
level  with  the  consulting  pathologist,  ophthalmologist,  and  other 
medical  specialists.  With  the  rapidly  increasing  work  in  the 
X-ray  department  of  the  Royal  Infirmary,  my  colleague,  Dr  Hope 
Fowler,  and  myself  are  frequently  faced  with  problems  involving 
the  question  of  status.  Are  we,  for  example,  to  continue  giving 
daily  demonstration  on  the  diagnosis  of  X-ray  negatives  ?  Have 
we  any  right  to  publish  the  results  of  our  own  investigations  of  the 
radiographs  taken  on  behalf  of  our  medical  and  surgical  colleagues  ? 
The  medical  managers  of  the  Infirmary  have  made  us  personally 
responsible  for  the  safe-keeping  of  all  the  radiographs  taken  in  our 
department.  They  have  further  made  it  incumbent  on  us  to 
classify  and  index  all  these  according  to  region,  disease,  injury,  etc. 
During  the  past  year  nearly  6000  radiographs  have  been  taken  in 
the  X-ray  department   and  distributed    to    the  various  members 
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of  the  honorary  staff.  Apart  from  the  enormous  amount  of  clerical 
work  involved  in  the  recording,  collecting,  and  storing  of  the  radio- 
graphs, the  diagnosis  and  indexing  of  these  entail  an  intimate 
knowledge  of  anatomy  and  pathology  which  is  far  beyond  the 
sphere  of  a  mere  producer  of  X-ray  negatives.  It  is  important. 
therefore,  that  the  professional  position  of  the  radiographer  be 
fully  discussed  and  accurately  defined.  I  do  not  wish  to  bore  the 
members  of  this  Si  >cie1  y  with  details  of  radiography  in  other  countries, 
but  a  brief  description  of  the  routine  work  in  the  X-ray  departments 
<>t  other  hospitals  will,  I  think,  help  us  in  this  discussion.  In  the 
hospitals  of  Paris  all  consultations  are  held  in  the  X-ray  depart- 
ment. In  Brussels,  which  is  typical  of  Belgium,  all  the  X-ray 
tments  are  small.  The  radiographs  are  sent  to  the  physicians 
and  surgeons.  In  Holland  generally  all  consultations  are  held  in 
the  X-ray  department.  In  Hamburg,  Berlin,  Dresden,  Liepsic, 
Munich,  Frankfort,  and  Heidelburg  the  radiographs  arc  examined  in 
the  X-ray  department  jointly  by  the  surgeon  and  the  radiologist. 

Professor  Albers  Schonberg  of  Hamburg  goes  a  step  further 
than  most  of  his  continental  fellow-workers,  in  so  far  as  he  says 
that  he  does  not  consider  it  advisable  for  the  radiographer  to  allow 
the  original  negative  to  pass  out  of  his  hands.  Most  of  the  large 
towns  in  this  country  have  adopted  the  continental  method  of 
sending  a  written  report  instead  of  an  X-ray  negative  to  the 
physician  or  surgeon.  This  routine  obtains  in  London,  Liverpool, 
Leeds,  Birmingham,  Newcastle,  Glasgow,  and  Aberdeen. 

The  Eleventh  Congress  of  the  American  Roentgen  Society  in 
1'iin  resolved  that  the  roentgenologist  retains  the  ownership  of 
the  roentgen  plate  on  the  ground  that  it  is  an  integral  part  of  the 
documents  of  the  case. 

The  following  are  the  terms  of  the  resolution  which  was  sub- 
mitted and  unanimously  adopted  by  the  Eighth  Congress  of  the 
German   Roentgen   Society. 

1.  Roentgenology  is  a  duly  authorised  medical  speciality  just 

logy,  ophthalmology,  etc. 

2.  The  roentgenologist  1-  a  medi<  al  specialist,  and  as  such,  in 

■  ordam  e  with  the  usual  medical  custom,  is  called  in  by  the  physi<  ian 
or  the  patient  as  a  1  onsultanl  to  make  or  confirm  a  diagnosis. 

["he  roentgenologist  make-  use  ol   roentgen  examination  in 
addition  to  the  usual  1  lini<  a!  methods.     He  alone  de<  ides  what  par- 
ticular pnx  edure  shall  be  employed  -  radiography,  radios*  opy,  etc. 
4.  All  plates,  diapositives,  tracings,  eti  ..prepared  forthediagn 
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of  the  case  are  the  property  of  the  roentgenologist,  just  as  histological 
preparationsbelongtotheconsultingpathologist.  The  roentgenologist 
will,  as  a  matter  of  courtesy,  be  always  ready,  if  requested,  to  place  his 
plates  or  prints  at  the  disposal  of  the  consulting  physician  or  surgeon. 

5.  The  supply  of  plates  or  prints  to  sick  clubs  or  insurance 
companies  is  a  matter  of  special  arrangement.  Further,  in  urgent 
cases  it  is  the  custom  for  the  roentgenologist  to  place  his  plates, 
etc.,  at  the  disposal  of  the  surgeon. 

6.  The  roentgenologist  may  at  his  discretion  place  a  copy  of 
the  plate  at  the  disposal  of  the  patient.  This,  however,  is  only 
to  be  done  where  it  cannot  harm  or  cause  anxiety  to  the  patient. 

From  the  foregoing  resolutions  it  will  be  seen  that  the  question 
which  I  have  taken  the  liberty  of  bringing  before  this  Society  is 
no  new  one.  It  has  been  discussed  at  various  Congresses  :  Oporto, 
February  1912  ;  Prague,  July  1912  ;  and  at  the  French  Congress 
at  Nimes,  October  1912.  I  therefore  lay  the  matter  before  you 
as  deserving  of  your  opinions. 

Discussion 

The  President  remarked  that  the  question  was  difficult,  and 
thought  that  the  profession  was  not  yet  in  a  position  to  deal  with  it. 
The  problem  would  probably  answer  itself  in  time. 

Mr  Wallace  asked  what  good  the  photograph  was  to  the  man 
who  had  not  seen  the  patient.  It  was  of  great  value  to  the  surgeon 
in  charge  of  the  patient.  Some  of  the  very  best  plates  were  taken 
by  men  who  had  no  medical  training,  and  he  did  not  care  who 
had  taken  the  photograph  as  long  as  it  was  a  good  one. 

Dr  Chalmers  Watson  said  that  the  main  consideration  was  a 
good  photograph. 

Mr  Struthers  said  that  some  radiographers  professed  very  wide 
powers  of  diagnosis,  but  after  all  they  only  saw  one  aspect  of  a 
case,  and  they  could  hardly  be  experts  in  the  various  branches  in 
which  they  were  called  upon  to  assist. 

2.  BONE  TUBERCULOSIS.     (Adjourned  Discussion) 

(Lantern  Demonstration  on  Joint  Tuberculosis) 

By  John  Fraser,  M.D.,  F.R.C.S.,  Assistant  Surgeon,  Royal 
Hospital  for  Sick  Children 

At  the  last  meeting  of  the  Society  I  drew  attention  to  certain 
points  in  regard  to  the  etiology  and  the  pathology  of  bone  tuber- 
culosis.    I  attempted  to  show  the  importance  of  the  large  per- 
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centage  of  cases  which  owed  their  origin  to  infection  by  tubercle 
bacilli  of  the  bovine  variety  and  the  necessary  relation  which  such 
a  fact  bore  to  the  ingestion  of  tuberculous  milk.  I  traced  the 
possible  paths  by  which  the  infection  spread  to  the  bones  and  the 
joints,  and  I  showed  the  greater  liability  of  the  joints  to  infection 
as  compared  with  the  bones.  Special  importance  was  laid  upon 
the  fact  that  the  bone  marrow  frequently  becomes  degenerated 
previous  to  its  actual  infection.  I  concluded  the  demonstration 
by  describing  the  pathological  changes  in  the  bones  secondary  to 
the  infection  by  tubercle.  I  propose  to-night  to  conclude  the 
subject  by  very  briefly  outlining  some  points  in  regard  to  the 
pathology  of   tuberculous  joints. 

The  Anatomy  of  a  Joint  and  the  Structure 
of  Synovial  Membrane 

I  shall  recall  to  your  minds  some  points  in  simple  anatomy. 
Entering  into  the  formation  of  the  joint  are,  the  articular  extremities 
of  the  bones,  the  articular  cartilage,  the  epiphysis,  the  epiphyseal 
cartilage,  and  the  lower  end  of  the  shaft,  sometimes  called  the 
metaphysis. 

According  to  the  attachment  of  the  joint  ligaments,  there  will 
lie  within  the  joint  either  the  epiphysis  alone  or  the  epiphysis 
plus  a  portion  of  the  diaphysis  ;  that  is  a  point  of  great  importance 
in  the  later  pathology. 

Circus  Vasculosus. — The  synovial  membrane  is  supplied  by  a 
3>lentiful  anastomosis  of  blood  vessels,  and  the  supply  is  most  perfect 
around  the  reflection  of  the  membrane,  and  to  this  complete  anas- 
tomosis the  name  of  the  "  Circus  Vasculosus  "  has  been  applied. 
It  is  from  the  "  circus  vasculosus  "  that  the  metaphyseal  vessels 
pass  into  the  bone. 

Lymphatics. — While  there  are  no  lymphatic  vessels  actually 
in  the  synovial  membrane  itself,  there  is  a  plentiful  supply  in  the 
region  of  the  "  circus  vasculosus,"  and  a  lymphatic  connection  is 
• -t.ihlished  by  means  of  perivascular  vessels  with  the  interior 
"t  the  underlying  bone. 

Synovial  Membrane. — The  only  other  point  in  anatomy  to  which 
one  must  allude  is  the  structure  of  the  synovial  membrane.  It  is  a 
connective  tissue  structure  lined  with  a  flattened  epithelium; 
beneath  the  cellular  lining  there  is  a  condensation  ol  connective 
tissue  which  forms  really  a  basement  membrane. 

Beneath  this  condensed  layer  there  is  a  zone  of  loose  connective 
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tissue  interspersed  with  fat  cells,  and  in  that  tissue  there  ramifies 
a  complete  anastomosis  of  blood  vessels. 

Pathology 

In  discussing  the  pathology  I  shall  describe  it  under  the  following 
headings  : — 

A.  Development  of  the  primary  follicle. 

B.  Changes  in  the  synovial  membrane. 

C.  ,,  ,,       cartilage. 

D.  ,,  ,,       blood  vessels. 

E.  ,,  ,,       neighbouring  bones. 

Development  oj  the  Primary  or  Original  Follicle. — The  infec- 
tion is  a  blood-borne  one,  and  the  original  development  of  the 
tubercle  occurs  in  the  tissue  of  the  vessel  wall.  It  is  usually  of 
the  chronic  reticulated  variety,  and  it  is  rarely  that  one  finds  it 
undergoing  caseation.  As  it  enlarges  it  develops  into  a  typical 
follicle,  and  giant  cells  appear  early.  As  in  bone  tubercle,  the  giant 
cells  are  specially  distinguished  by  their  size  and  by  the  enormous 
number  of  nuclei  which  some  of  them  contain. 

Secondary  to  the  development  of  this  primary  tubercle  various 
sequelae  may  occur. 

i.  The  tubercle  may  spread  rapidly  over  the  synovial  membrane. 
In  such  a  contingency  it  is  probably  of  the  acute  type,  and  it  con- 
stitutes the  miliary  form  of  synovial  tubercle. 

2.  The  tubercle  may  extend  generally  over  the  synovial  mem- 
brane, but  it  remains  chronic.  And  the  synovial  membrane  under- 
goes a  fibrotic  change. 

3.  The  tubercle  may  become  general,  but  in  the  interspaces 
between  the  tubercle  there  originates  a  quantity  of  granulation 
tissue  which  gives  to  the  synovial  membrane  an  cedematous  and 
velvety  appearance — the  granulating  form  of  synovial  tubercle. 

4.  The  tubercle  may  remain  localised,  but  the  synovial  membrane 
undergoes  a  fibrosis  and  is  converted  into  a  layer  of  dense  connective 
tissue. 

And  pathologically  speaking  these  four  possible  sequelae  con- 
stitute the  governing  factors  in  the  classification  of  the  varieties 
of  joint  tuberculosis— the  acute  miliary,  the  chronic  tuberculosis, 
the  granulating  and  the  fibrotic  varieties. 

While  the  original  follicle  is  developing  changes  are  ensuing  in 
the  articular  cartilage,  in  the  blood  vessels,  in  the  neighbouring 
bone  and  the  overlying  soft  parts. 


DISCUSSION  IOI 

Cartilage  Changes. — The  changes  in  the  articular  cartilage  are 
of  two  possible  varieties — a  perichondral  affection  or  a  subchondral 
affection.  The  perichondral  change  is  the  result  of  the  extension 
over  the  surface  of  the  cartilage  of  a  diseased  synovial  membrane  ; 
the  covered  cartilage  becomes  degenerated,  worm-eaten,  and  eroded 
— a  perichondral  ulceration. 

The  subchondral  affection  is  quite  another  thing.  The  tuber- 
culous disease  extends  inwards  between  the  articular  cartilage 
and  the  underlying  bone,  lifting  off  the  cartilage  in  large  flakes  or 
as  a  simple  composite  mass. 

Vascular  Changes. — I  have  alluded  to  the  endarteritis  which 
follows  the  development  of  tubercle  on  bones,  and  an  exactly 
similar  condition  occurs  in  tubercle  of  joints. 

When  the  endarteritis  affects  the  metaphyseal  vessels  most 
important  changes  ensue,  and  those  I  shall  speak  of  under  the 
changes  which  occur  in  the  neighbouring  bones. 

Bone  Changes. — When  the  vessels  entering  the  bone  from  the 
overlying  joint  become  thickened,  the  marrow  area  which  they 
supply  becomes  altered.  It  undergoes  a  fibro-myxomatous  de- 
generation, and  by  doing  so  becomes  especially  susceptible  to  an 
infection  by  tubercle. 

Now,  it  depends  upon  the  anatomical  relations  of  the  part 
whether  the  entering  vessels  supply  the  metaphysis  or  the  epiphysis, 
and  such  is  the  explanation  of  why  in  some  instances  the  meta- 
physis is  especially  liable  to  infection ;  in  other  cases  the  epiphysis 
is  the  situation  of  choice. 

Change  in  the  Soft  Parts.— These  need  not  detain  us,  they  are 
the  changes  which  are  spoken  of  as  white  swelling  or  gelatinous 
degeneration  ;  their  pathological  explanation  is  an  increased 
deposit  of  fat  on  the  parts  and  a  certain  degree  of  (edema. 

Discussion" 

Professor  Caird  said  that  the  paper  was  enlightening  and  helpful. 
The  author  had  done  much  to  disentangle  the  different  pathological 
processes.  He  had  been  specially  struck  by  the  explanation  of 
the  incidence  of  the  disease  by  the  position  of  the  vascular  zone 
and  by  the  resemblance  of  the  <  hanges  in  the  vessels  to  those 
seen  in  syphilis. 

M>    5  said  he  had  been  engaged  for  twelve  year-   in   the 

treatment  ol  tuberculous  bones  and  joints.     The  question  was  a 


102  BONE    TUBERCULOSIS 

very  wide  one — not  a  mere  question  for  the  specialist  or  orthopaedist. 
Mr  Fraser  had  spoken  of  the  early  and  chronic  cases.  In  Scotland 
there  were  only  three  institutions  where  such  cases  in  children 
could  be  treated.  They  tended  to  be  elbowed  out  of  the  large 
hospitals  by  abdominal  and  other  cases.  In  advanced  cases  such 
as  they  saw  in  Scotland  he  had  been  accused  of  doing  radical  opera- 
tions when  conservative  measures  might  succeed.  But  in  cases, 
say,  where  the  head  of  the  femur  had  been  destroyed,  where  there 
might  be  an  abscess  in  the  thigh  or  in  the  pelvis,  it  was  of  no  use 
to  keep  on  waiting  in  hospital,  nor  was  it  any  use  to  send  such  cases 
home.  Merely  opening  abscesses  and  scraping  did  more  harm  than 
good.  A  thorough  attempt  to  remove  all  the  diseased  tissue  should 
be  made.  It  was  extraordinary  how  such  cases  improved  after 
operation.  They  were  freed  from  a  chronic  toxaemia.  He  did  not 
mind  how  advanced  the  tuberculous  process  might  be  if  there  were 
no  mixed  infection.  The  result  depended  on  the  extent  of  the1 
disease  and  the  extent  of  operation,  but  to  a  greater  extent  on  the 
after-treatment.  In  this  respect  they  were  under  a  great  disad- 
vantage. Patients  had  to  be  sent  away  from  hospital,  and  often 
from  any  near  skilled  advice.  The  best  plan  under  the  circum- 
stances was  to  put  up  the  joint  in  a  plaster  of  Paris  splint.  What 
was  wanted  was  a  country  open-air  hospital  for  these  cases.  If  a 
fair  proportion  of  the  money  that  had  been  spent  on  sanatoria  had 
been  directed  towards  the  eradication  of  bovine  tuberculosis  the 
disease  would  have  been  now  much  less.  Bovine  tuberculosis 
was  eradicable. 

Dr  James  Miller  said  that  the  large  proportion  of  bovine 
tuberculosis  was  not  the  experience  of  other  places,  but  it  was 
certainly  commonest  in  Edinburgh.  Obliterative  endarteritis  was 
not  peculiar  to  bone  tubercle.  It  occurred  in  the  lung,  and 
had  the  effect  of  diminishing  the  tendency  to  haemorrhage.  He 
had  seen  endarteritis  in  the  neighbourhood  of  the  affected  part, 
away  from  the  actual  lesion. 

Mr  Dowden  said  that  he  was  convinced  of  the  bovine  origin  of 
tubercle  in  children,  but  it  was  rather  remarkable  that  bone  tuber- 
culosis was  common  in  China  and  Labrador  although  milk  was  not 
drunk.  Gland  tubercle  was,  however,  rare.  He  remarked  upon 
a  very  virulent  type  of  tubercle  which  was  seen  in  old  persons. 
There  was  now  a  great  diminution  in  the  number  of  cases  operated 
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upon  for  excision  of  tuberculous  joints.     This  was  probably  due 
to  the  greater  tendency  to  conservative  treatment. 

Dr  M'Kendrick  said  that  in  X-ray  photographs  one  frequently 
saw  an  excess  of  bone  at  the  point  of  entry  of  the  nutrient  artery. 
The  same  sort  of  change  was  seen  in  rheumatoid  arthritis.  He  was 
indebted  to  Mr  Fraser  for  pointing  out  these  changes  which  blurred 
the  outlines  of  the  bones.  He  had  often  had  photographs  sent  back 
because  the  outlines  were  not  well  shown,  and  it  was  clear  that 
this  was  not  the  fault  of  the  picture  but  of  the  bone. 

Dr  Chalmers  Watson  was  interested  in  the  resemblance  between 
tuberculosis  of  joints  and  rheumatoid  arthritis.  He  had  long  held 
that  in  the  latter  condition  there  was  a  vascular  affection  due  to 
toxaemia. 

Dr  Cowan  Guthrie  referred  to  the  importance  of  environment 
in  the  incidence  of  tuberculosis. 

The  President  remarked  on  the  difficulty  of  carrying  out  proper 
treatment  of  bone  and  joint  tubercle  in  general  hospitals.  Cases 
were  turned  away  by  the  dozen,  and  other  cases  admitted  had  to 
be  turned  out  in  three  or  four  weeks  to  return  to  conditions  which 
did  not  favour  recovery.  There  was  urgent  need  of  country  homes 
for  surgical  tuberculosis  where  the  patients  could  have  medicaL 
supervision  as  well  as  fresh  air  and  good  food. 


Meeting  VI.— March  5,  1913 

Mr  J.  M.  COTTERILL,  President,  in  the  Chair 

I.  Exhibition  of  Patients 

.1/;-  /.  />'.  ^(rnthcrs  showed — 

lit  male  showing  a  small   ACTINOMYCOTIC  (?)  lesion  in  the 
right  cheek. 

II.  Lantern  Demonstration 

1     RCINOMA  or  Rectum.     [Lantern    Demonstration    of  Prepara- 
tions.)    By  Professor  Caird. 
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III.  Original  Communication 

CASES  TREATED  BY  RADIUM  IN  THE 
ROYAL  INFIRMARY,  EDINBURGH,  DURING  1912 

By  Dawson  F.  D.  Turner,  M.D.  Edin.,  F.R.C.P.  Edin.,  F.R.S.E., 
in  charge  of  Radium  Treatment  at  Edinburgh  Royal  Infirmary 

Forty-one  patients  have  attended  for  radium  treatment  during 
the  past  year.  Twelve  of  these  suffered  from  malignant  disease, 
11  from  rodent  ulcers,  11  from  naevi,  1  from  leukoplakia,  1  from 
lymphadenoma,  1  from  spring  catarrh,  1  from  tubercular  glands, 
1  from  a  tubercular  ulcer  of  the  dorsum  of  the  hand,  1  from  a 
papilloma,  and  1  from  hypertrichosis.  Many  of  these  patients 
received  prolonged  treatment  or  attended  a  considerable  number 
of  times  ;  thus  in  some  of  the  malignant  cases,  whenever  indeed  it 
was  possible,  a  tube  of  radium  was  inserted  into  the  growth  and 
maintained  there  for  periods  up  to  12  days,  wThile  at  the  same  time 
external  treatment  was  employed  so  as  to  subject  the  growth  to 
a  cross  fire  of  rays.  The  treatment  of  port-wine  stains  must  also 
be  a  very  prolonged  one,  as  a  cosmetic  effect  is  desired  ;  very  small 
doses  have  to  be  given  and  the  result  carefully  observed  lest  an 
atrophic  condition  of  the  skin  be  produced.  Radium  treatment 
as  a  rule  is  conducted  in  the  following  manner.  A  dose  large 
enough  in  the  experience  of  the  expert  to  produce  the  desired  effect 
is  administered,  and  the  patient  is  sent  away  and  told  to  report 
himself  in  two  or  three  weeks,  for  the  full  effect  of  any  dose  is  not 
manifested  for  three  or  more  weeks.  Another  dose,  if  necessary, 
is  then  given,  and  the  patient  is  again  sent  away  for  a  fortnight. 
I  have  not  time  at  this  meeting  to  refer  to  the  question  of  dosage 
or  of  screens. 

The  cases  which  have  been  most  benefited  during  the  year 
have  been  the  naevi  and  rodent  ulcers.  Of  11  naevi,  of  which  2 
were  port-wine  stains,  7  were  cured,  3  are  under  treatment,  and 
1  (port-wine  stain)  did  not  return.  Rodent  ulcers,  if  not  affecting 
mucous  membranes,  cartilage,  or  bone,  are  also  extraordinarily 
amenable  to  radium.  The  reason  why  radium  is  so  superior  to 
carbonic  snow,  or  zinc  ionisation,  or  excision,  is  respectively  because 
the  rays  penetrate  deeply,  in  fact  right  through  the  body  (the 
gamma  rays  will  penetrate  10  inches  of  lead),  so  that  the  very 
roots  of  the  rodent  ulcers  are  attacked  ;  secondly,  the  treatment 
is  absolutely  painless  ;  thirdly,  the  cosmetic  result  leaves  nothing 
to  be  desired. 
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Rodent  nicer. — Of  11  cases  6  were  cured,  1  is  under  treatment, 
3  did  not  return,  and  1  was  unsuitable  for  radium  treatment.  Of 
the  cases  that  were  cured,  in  1  the  ulcer  affected  the  upper  lip, 
and  was  on  the  point  of  penetrating  it.  In  3  cases  the  ulcers  were 
in  the  furrow  between  the  nose  and  cheek  ;  they  had  received 
unavailingly  prolonged  treatment  with  X-rays.  In  one  case  the 
ulcer  was  on  the  ala  nasi  (a  case  under  the  care  of  Professor  F.  M. 
Caird)  ;  it  measured  three-quarters  of  an  inch  by  half  an  inch,  and 
was  on  the  point  of  penetrating.  In  this  case  one  dose  of  65  milli- 
gramme hours  sufficed  to  cause  complete  healing  with  a  beautiful 
cosmetic  result  and  no  contraction.  The  disease  has,  however, 
recurred  a  little  distance  off  on  the  tip  of  the  nose.  An  application 
of  radium  has  accordingly  been  made  to  it,  and  I  have  no  doubt  of 
a  successful  issue.  In  another  case  under  the  care  of  Professor 
Caird  the  patient  was  a  male  aged  61  years.  The  disease  began 
many  years  ago  as  a  pimple  on  the  right  side  of  the  nose.  Eight 
years  ago  this  was  removed.  On  its  return,  but  now  affecting 
the  internal  canthus,  Professor  Caird  operated  twice  in  1909  and 
[912.  On  the  latter  occasion,  recognising  that  he  had  not  removed 
all  the  growth,  he  recommended  the  patient  to  me  for  radium 
treatment.  I  placed  two  tubes  of  radium  into  the  cavity,  which 
was  nearly  two  inches  deep,  and  kept  them  there  for  30  hours  ; 
no  screen  but  a  thin  tube  of  aluminium  was  employed.  This  was 
on  May  4th,  1912.  In  July  the  cavity  had  almost  filled  up,  but 
for  precaution  sake  I  administered  a  dose  of  47  milligrammes  of 
radium  for  30  minutes.  In  December  1912,  when  the  patient 
called  upon  me,  he  was  quite  cured. 

Two  of  the  cases  of  rodent  ulcer  were  treated  by  the  insufflation 
of  the  radiothorium  emanation.  One  of  the  patients  was  a  male, 
aged  49  years  (recommends  1  by  Professor  Caird),  who  six  years 
previously  had  had  enucleation  of  the  left  eye  performed  by  Dr 
<..  Mackay.  The  disease  had  recurred  and  now  was  in  the  form 
"i  a  sloughy  ulcer  about  the  size  of  a  half-crown  piece  below  the 
left  orbital  cavity  and  leading  to  extensive  excavations  beneath 
the  cheek.  As  t he  disease  was  too  ex tensive  and  too  difficult  of 
access  for  the  limited  amount  of  radium  at  my  disposal,  the  idea 
occurred  to  me  to  treat  it  by  blowing  into  it  the  radiothorium 
emanation,  which  would  be  carried  into  the  remotest  corners  of 
the  excavations  and  would  1  oat  the  walls  with  a  highly  radioactive 
deposit.  I  did  this  some  twenty  times  in  the  1  ourse  oi  a  i«w  hours, 
and  the  immediate  effect  seemed  to  be  to  diminish  the  foetor  ;   un- 


106  CASES  TREATED  BY  RADIUM 

fortunately,  the  patient  did  not  return  for  further  treatment. 
The  second  case  treated  by  the  radiothonum  emanation  was  that  of 
a  male,  aged  60,  recommended  by  Mr  David  Wallace.  The  dura- 
tion of  the  disease  was  15  years  ;  the  patient  had  been  treated  by 
X-rays  and  had  had  enucleation  of  the  left  eye  performed  by  Mr 
Wallace  three  years  ago.  A  later  operation  had  also  been  per- 
formed by  Mr  Wallace.  At  the  time  the  radium  treatment  was 
begun  there  was  an  ulcer  with  everted  edges  occupying  the  left 
superior  border  of  the  nose  and  extending  deeply  into  the  orbital 
cavity.  As  the  man  was  an  in-patient  I  instructed  the  nurse  to 
insufflate  the  cavity  with  the  emanation  every  half  hour  during 
the  day  for  one  minute  at  a  time.  This  was  done  for  ten  days, 
when  it  was  thought  advisable  to  supplement  the  emanation  by 
the  application  of  solid  radium.  After  four  days  of  the  combined 
treatment  the  patient  was  sent  home.  He  had  had  176  insufflations 
of  the  emanation  and  235  milligramme  hours  application  of  solid 
radium.  A  fortnight  later  he  returned  very  much  improved ; 
the  nasal  ulcer  was  practically  healed.  When  another  fortnight 
had  elapsed  he  was  readmitted  and  was  treated  again  by  the  com- 
bined method  for  three  days.  On  his  reporting  himself  a  month 
later  (Jan.  8th,  1913)  there  was  further  improvement.  The  total 
dose  was  208  insufflations  of  the  radiothorium  emanation  and 
675  milligramme  hours  of  solid  radium.  He  has  not  reported 
himself  since. 

Malignant  disease. — Twelve  cases  were  attended  to  in  the 
department  during  the  year.  With  one  exception  they  were  all 
inoperable  cases  ;  with  two  exceptions  they  were  either  recurrences 
or  secondary  deposits.  Of  these  12  cases  1  was  healed  with  a 
sound  scar,  after  the  disease  had  reappeared  in  the  neighbourhood, 
3  were  improved,  1  exhibited  temporary  improvement,  1  (a  carci- 
noma of  the  pharynx)  was  unrelieved  and  died  ;  of  the  remaining 
6,  2  are  still  under  treatment,  1  did  not  return  for  treatment,  1 
refused  treatment,  in  1  a  prophylactic  dose  of  radium  was  given 
after  an  operation  for  removal  of  a  sarcomatous  growth  in  the 
groin,  and  in  1  the  growth  was  so  extensive  as  to  render  a  resort 
to  treatment  with  a  limited  amount  of  radium  hopeless.  With 
the  exception  of  the  sarcoma  referred  to  above  all  the  cases  were 
of  a  carcinomatous  nature,  and  in  5  of  them  the  upper  or  lower  jaws 
were  the  seat  of  the  disease.  Brief  details  of  the  cases  are  as 
follows  : — 

Case  i. — A  female,  aged  49,  with  a  recurrent  epithelioma  of 
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the  right  ala  nasi,  recommended  by  Mr  Wallace.  The  patient  had 
long  suffered  from  an  ulcer  on  the  ala  nasi  ;  prolonged  treatment 
with  X-ravs  and  weak  radium  preparations  were  followed  by  ex- 
cision.  Winn  admitted  on  June  25th,  1012,  there  was  an  ulcerating 
•  rack  on  the  external  surface  of  the  right  ala  nasi.  A  single  dose 
of  95  milligramme  hours  of  radium  bromide  screened  by  glass  and 
aluminium  was  administered.  On  July  <jth  there  was  a  good  re- 
action. The  scab  did  not  come  away  until  the  middle  of  September, 
when  the  ulcer  was  found  to  be  completely  healed  over.  On  Jan. 
28th,  1913,  the  scar  was  still  in  a  perfectly  sound  condition,  but 
a  small  ulcer  had  appeared  just  within  the  nostril  on  the  septum 
nasi.  A  dose  of  40  milligramme  hours  of  radium  bromide  was 
administered,  screened  as  before  by  glass  and  thin  aluminium, 
with  a  successful  result. 

Case  2. — A  female,  aged  70,  recommended  by  Dr  W.  G.  Sym. 
Epithelioma  of  one  year's  duration  affecting  the  upper  lid  and 
canthi  of  the  left  eye.  Had  24  full  doses  of  X-rays.  On  admission 
there  was  an  irregular  ulcer  eating  away  the  lower  margin  of  the 
upper  lid  and  involving  the  canthi  ;  the  body  of  the  lid  was  hard 
and  swollen.  Treatment  commenced  on  Jan.  20th,  1912,  and 
continued  at  intervals  to  the  following  May.  Great  improvement 
followed.  The  ulcer  healed  and  the  swelling  disappeared.  On 
May  22nd  Dr  Sym  examined  the  patient  and  wrote  :  "  There  is 
very  great  improvement,  very  great  indeed,  but  whether  the  cancer 
is  all  gone  or  not  I  can't  be  sure."  On  June  20th  the  patient 
returned  with  a  hard  lump  external  to  the  external  canthus  ;  this 
was  given  one  good  dose  of  radium  and  the  patient  was  sent  home. 
On  Oct.  29th  she  returned  much  worse  with  the  bone  affected. 
Mr  J.  W.  B.  Hodsdon  excised  the  growth  by  an  operation  which 
opened  into  the  frontal  sinus.  A  prophylactic  dose  of  210  milli- 
gramme hours  of  radium  was  then  administered. 

Case  3. — A  male,  aged  44,  recommended  by  Professor  Caird. 
A  rapidly  growing  recurrent  epithelioma  of  the  right  upper  jaw, 
operated  on  twice  within  five  months  by  Professor  Caird.  Then- 
was  a  large  ulcer  extending  backwards  <>n  the  mucous  membrane 
of  the  buccal  cavity  on  the  right  side  :  the  skin  outside  was  red  and 
angry  looking.  On  Nov.  7th,  ion,  external  and  internal  applica- 
tions of  radium  were  commenced  ;  the  external  applications  were 
shielded  by  a  sheet  of  silver  halt  a  millimetre  in  thi<  kness,  the 
interna!  by  a  thin  sheet  of  aluminium.  On  Dee.  4th  the  patient 
was  sent  home  after  a  total  dose  of  ion  milligramme  hours.     The 
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disease  had  ceased  to  extend  and  considerable  improvement  was 
manifest.  On  Jan.  9th,  1912,  he  returned  in  a  worse  condition  ; 
there  was  a  large  external  swelling,  and  Professor  Caird  thought 
that  further  treatment  would  be  useless. 

Case  4. — A  female,  aged  42,  recommended  by  Mr  Hodsdon. 
An  epithelioma  following  lupus,  duration  30  years  ;  it  had  had 
courses  of  X-rays  extending  over  years.  The  disease  had  been 
treated  by  both  medical  and  surgical  means,  it  had  been  scraped, 
cauterised,  and  partially  excised.  Below  the  left  nostril  there 
was  an  irregular  ulcer  eating  into  the  lip  ;  it  was  two  inches  broad 
by  one  inch  long,  and  it  had  raised  margins  except  where  it  was 
spreading  on  to  the  mucous  membrane  of  the  lip  ;  there  was  a 
perforation  below  the  left  nostril.  Treatment  was  begun  on  Nov. 
28th,  1912.  25  milligrammes  of  radium  bromide  (international 
standard),  screened  only  by  glass  and  aluminium,  were  applied  to 
successive  areas  of  the  ulcer  for  a  few  hours  daily  during  a  week  ; 
the  dose  amounted  to  1620  milligramme  hours.  This  was  followed 
in  three  weeks'  time  by  a  strong  reaction,  and  afterwards  considerable 
improvement  was  manifest  ;  healing  was  going  on  above,  granula- 
tion tissue  was  present,  and  malignant  characters  were  absent. 
The  patient  is  to  return  for  more  treatment. 

Case  5. — A  male,  aged  72,  recommended  by  Dr  W.  Elder. 
Malignant  disease  of  the  fauces  and  pharynx.  Duration  more  than 
a  year ;  difficulty  in  swallowing  and  speaking.  An  irregular 
swelling  could  be  observed,  involving  the  soft  palate  and  uvula 
and  causing  great  deformity.  Left  cervical  glands  enlarged.  Both 
Professor  Alexis  Thomson  and  Professor  Caird  considered  the 
case  quite  inoperable.  With  the  hope  of  relieving  the  symptoms 
radium  treatment  was  commenced  on  Sept.  19th,  1912.  A  capsule 
containing  40  milligrammes  of  radium  bromide  was  attached  to 
an  aluminium  rod  and  held  by  the  patient  against  the  affected  part 
for  one  hour  two  or  three  times  a  week  ;  only  an  aluminium  screen 
was  used.  By  Nov.  28th  the  patient  had  received  a  dose  of  388 
milligramme  hours.  The  applications  appeared  to  relieve  his 
pressing  symptoms,  but  he  gradually  sank,  and  died  on  Dec.  14th. 

Case  6. — A  male,  aged  35,  recommended  by  Professor  A. 
Thomson.  Diagnosis  :  Round-celled  sarcoma  situated  in  the  groin. 
Duration  12  months.  Was  admitted  to  the  Royal  Infirmary  on 
Jan.  nth,  1913,  complaining  of  a  lump  of  the  size  of  one  and  a  half 
fists  in  the  groin,  and  of  increasing  weakness  ;  the  left  leg  was 
cedematous.      On    the    17th    Professor    Thomson    removed     the 
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growth,  which  proved  to  be  a  round-celled  sarcoma.  On  the  30th 
a  tube  of  glass  in  an  aluminium  cover  containing  10  milligrammes 
(international  standard)  of  radium  bromide  was  inserted  into  the 
wound  and  kept  there  for  24  hours.  This  was  intended  to  act 
as  a  prophylactic  measure. 

.  —A  female,  aged  54,  recommended  by  Mr  Alexander  Miles. 
In  September  1911  the  patient  had  been  admitted  to  Chalmers* 
Hospital,  complaining  of  a  hard  painful  lump  in  the  left  axilla. 
Mr  H.  J.  Stiles  removed  the  mass  and  the  breast  ;  both  were  found 
to  be  the  seat  of  a  medullary  carcinoma.  The  patient  was  read- 
mitted on  May  28th,  mi.',  with  a  rapidly  growing  recurrence  in 
the  scar  ;  this  was  excised  on  the  31st.  She  returned  at  the  begin- 
ning of  I'li;,.  with  a  secondary  growth  affecting  the  sternum.  The 
case  was  recommended  to  the  Edinburgh  Royal  Infirmary,  where 
the  patient  was  admitted  under  the  care  of  Mr  Miles.  Projecting 
from  the  sternum  was  a  hemispherical  growth,  in  area  about  the 
size  of  a  teacup  saucer,  and  raised  nearly  an  inch  above  the  general 
surface.  The  skin  over  it  was  reddened.  The  patient  complained 
of  spasms  of  severe  lancinating  pain.  Two  tubes  of  radium,  each 
containing  five  milligrammes  (international  standard),  were  intro- 
duced by  Mr  Miles  into  the  growth,  screened  only  by  glass  and 
aluminium,  and  were  kept  in  for  seven  and  twelve  days  respectively. 
being  moved  occasionally  so  as  to  expose  a  fresh  area  to  the  radiation. 
At  the  same  time  applications  of  25  milligrammes  (international 
standard),  screened  by  silver,  were  made  externally.  The  total 
internal  dose  was  2400  milligramme  hours  ;  the  total  external  dose 
Soo  milligramme  hours.  Under  this  treatment  the  tumour  rapidly 
flattened  down,  and  in  six  weeks'  time  had  disappeared.  Some 
pus  was  di>>  barged  from  the  incisions,  and  a  good  deal  of  reaction 
manifest  on  the  skin.  The  lancinating  pain  subsided  shortly 
alter  the  applications.  The  patient  expressed  herself  as  very 
grateful.     She  is  still  under  observation. 

Of  the  remaining  5  cases  (Cases  8  to  12)  2  did  not  return  for 
treatment,  2  are  still  under  treatment,  and  in  1  treatment  was 
refused  on  account  of  the  extensive  nature  of  the  growth. 

ikoplakia.—A  male,  aged  52,  recommended  by  Profi 
Thomson,  has  attended  since  October  ign  tor  radium  treatment. 
He  had  a  specific  history.  The  duration  of  the  disease  was  one  year. 
<  )n  the  surface  and  side  of  the  left  half  of  the  tongue  there  were 
ral  whitish  hard  patches  somewhat  raised  above  the  surface. 
Ten  milligrammes  of  radium  bromide  (international  standard)  were 
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enclosed  in  an  aluminium  box  and  applied  for  an  hour  at  a  time  twice 
a  week  to  the  patches.  The  effect  of  the  treatment  is  to  improve 
and  check  the  development  of  the  disease,  because  if  it  be  inter- 
mitted, as  in  the  holidays,  the  condition  rapidly  becomes  worse. 
The  patient  refused  operation,  and  he  has  had  prolonged  courses 
of  internal  treatment,  also  an  injection  of  salvarsan.  Stronger 
and  more  prolonged  doses  of  radium  would,  I  think,  produce  more 
decided  benefit. 

Lymphoid enoma. — A  male,  aged  18,  was  recommended  by  Dr 
Byrom  Bramwell  for  radium  treatment  in  November  191 1.  There 
were  growths  round  the  neck  and  in  the  groin  and  axilla.  The 
circumference  of  the  neck  measured  17J  inches.  The  neck  was 
treated  by  external  applications  screened  by  silver.  No  improve- 
ment resulted,  and  after  a  total  dose  of  1983  milligramme  hours, 
given  in  one  week,  treatment  was  suspended. 

Spring  catarrh. — A  male,  aged  9  years,  recommended  by  Dr 
Mackay.  This  was  an  old  case.  The  patient's  right  eye  had 
already  been  cured  by  the  use  of  radium,  but  the  left  eye  had  not 
had  sufficient  treatment.  He  was  given  a  dose  of  5  milligramme 
hours  by  the  application  of  a  10  milligramme  capsule  to  the  eyelid 
for  half  an  hour.  This  patient  had  first  attended  in  March 
1910.  Both  upper  lids  were  covered  on  their  internal  surface 
with  the  typical  granulations  and  pavement-like  blocks.  The 
lids  were  much  swollen.  The  right  lid  only  was  first  treated, 
and  in  three  months'  time  was  practically  well  after  a  dose  of 
32.5  milligramme  hours.  Treatment  of  the  left  eye  was  then 
begun. 

Tubercular  glands. — Only  one  patient  recommended  by  Dr 
T.  Burnet,  suffering  from  enlarged  cervical  glands,  attended  the 
department,  and  he  did  not  return. 

Tubercular  ulcer. — A  boy,  aged  3J  years,  recommended  by 
Dr  R.  Railston  Richardson,  attended  for  radium  treatment  of 
tubercular  ulcer  on  the  dorsum  of  the  right  hand.  Duration  two 
years.  Had  been  treated  with  iodine,  caustics,  etc.  There  were 
two  patches  close  together,  measuring  nearly  half  an  inch  in 
diameter,  dark-red  and  slightly  elevated.  Treatment  was  begun  on 
Dec.  3rd,  1912,  and  was  continued  for  a  fortnight,  by  which  time 
the  dose  amounted  to  20  milligramme  hours.  Only  a  screen  of 
aluminium  was  employed.  In  a  month's  time  the  patches  were 
covered  by  a  good  scab,  which  fell  off  at  the  end  of  January  1913. 
The  patches  had  almost  disappeared,  but   to  aid    in   the  cure  a 
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further  dose  ot  13  milligramme  hours  has  been  administered.  The 
patient  is  still  under  observation. 

Papilloma. — A  female,  aged  51,  recommended  by  Dr  Samuel 
Davidson,  of  Kelso,  was  admitted  on  Oct.  8th,  1912,  with  a  papilloma 
on  the  left  side  of  the  nose.  It  was  half  an  inch  wide  and  a  quarter 
of  an  inch  raised  above  the  surface,  and  it  was  made  principally 
of  a  horny  material.  Duration  about  five*  years,  but  latterly 
growing  more  rapidly.  The  patient  had  had  a  previous  growth 
removed  some  years  ago  from  a  position  a  little  higher  up.  A  dose 
of  35  milligramme  hours,  screened  by  aluminium,  was  administered 
by  a  single  application.  In  a  fortnight's  time  the  growth  fell  off ; 
in  seven  weeks'  time  there  was  perfect  healing,  the  site  of  the 
growth  being  covered  by  a  beautiful  supple  skin. 

Hypertrichosis. — A  female,  aged  25,  recommended  by  Dr 
Fleming.  The  patient  attended  for  a  week  during  September 
1912  for  the  radium  treatment  of  this  condition.  The  patient 
had  a  thick  hairy  growth  round  the  lower  border  of  the  chin.  After 
she  had  been  made  aware  of  the  difficulties  of  the  method  of  treat- 
ment, applications  screened  by  aluminium  of  5  milligramme  hours 
were  made  over  successive  areas.  These  proved  to  be  insufficient 
to  produce  epilation.     The  patient  proposes  to  return  later. 

Discussion 

The  President  thanked  Dr  Dawson  Turner  for  his  paper,  and 
said  he  thought  it  only  right  that  they  should  have  a  report  from 
him  as  to  the  results  of  treatment  from  time  to  time.  Personallv 
he  had  had  some  experience  of  radium  along  with  Dr  Dawson 
Turner.  In  one  case  of  sarcoma  the  President  was  perfectlv 
convinced  that  not  only  did  radium  not  do  good,  but  he  was  in- 
clined to  think  it  did  distinct  harm  ;  he  had  never  had  a  case 
which  behaved  so  badly  as  that  one  did  ;  although  he  did  not 
definitely  know  that  the  result  was  due  to  the  radium,  he  pre- 
sumed it  was.  On  the  other  hand,  he  had  a  case  of  rodent  ulcer 
on  the  cheek  which  occurred  in  private  practice  and  in  which  he 
•  qually  convinced  that  the  result  has  been  most  excellent. 
It  would  be  well  it  any  of  the  surgeons  present  would  just  say  a 
word  in  corroboration  of  what  Dr  Dawson  Turner  had  said  about 
their  particular  cases,  so  that  one  might  get  some  definite  evidence 
both  from  the  side  of  the  expert,  who  would  be  inclined  to  take 
an  optimistic  view,  and  the  surgeon. 
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Mr  Caird  agreed  with  the  description  which  Dr  Dawson  Turner 
had  given  of  his  case  of  rodent  ulcer.  Had  they  operated  it  would 
have  entailed  the  sacrifice  of  the  eye,  would  have  caused  great 
disfigurement,  and,  if  the  patient  had  been  younger,  there  would 
very  possibly  have  been  a  recurrence.  He  did  not  remember 
any  rodent  ulcer  healing  so  beautifully  and  satisfactorily  as  that 
one  did  under  radium.  In  other  cases  of  malignant  disease  which 
were  inoperable  and  in  which  much  benefit  was  not  expected 
from  radium,  there  was  an  improvement. 

Mr  Miles  agreed  that  in  his  case  to  which  Dr  Dawson  Turner 
had  referred  the  large  lump  on  the  front  of  the  sternum  disappeared 
under  radium  treatment  ;  it  was  rather  early  to  say  anything 
about  it  yet,  but  the  patient  left  the  hospital  about  a  month  ago 
free  from  pain  and  with  the  swelling  very  much  reduced. 

Mr  Wallace  corroborated  all  that  Dr  Dawson  Turner  had  said 
about  his  case.  It  had  been  excised  three  or  four  times  and  always 
returned.  It  was  thought  by  Dr  Dawson  Turner  to  be  an  epi- 
thelioma, and  it  healed  very  satisfactorily  after  one  application 
of  radium. 

Mr  Scot  Skirving  said  his  case  was  an  ordinary  rodent  ulcer 
of  about  f  to  i  inch  in  diameter,  and  it  healed  with  remarkable 
rapidity. 


Meeting  VII.— May  7,  1913 

Mr  J.  M.  Cotterili.,  President,  in  the  Chair 
I.  Original  Communications 

1.  CONTRIBUTION  TO  THE  STUDY  OF 

BITEMPORAL  HEMIOPIA 

By  H.  M.  TRAQUAIR,  M.D.,  F.R.C.S.,  Assistant  Ophthalmic  Surgeon, 
Royal  Infirmary,  Edinburgh 

That  bitemporal  hemiopia  may  develop  in  connection  with  a 
scotoma  near  the  centre  of  the  field  has  been  known  for  many 
years,  though  until  recently  little  attention  has  been  directed 
towards  this  point,  the  great  majority  of  reports  merely  stating 
the  presence  of  the  hemiopia,  without  giving  details  as  to  its  nature. 
In  this  form — scotomatous  type — a  blind  area  appears  near  the 
centre  of  the  temporal  field  together  with  some  peripheral  con- 
traction, usually  commencing  in  the  upper  outer  quadrant.     By 
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combined  development  of  both  defects  the  temporal  field  becomes 
lost.  Early  loss  of  direct  vision  is  characteristic  of  the  scotomatous 
type.  In  the  other,  or  non-scotomatous  type,  peripheral  contraction 
alone  occurs,  and  direct  vision  may  remain  good  for  a  long  time. 

It  is  desirable  to  distinguish  these  two  types  and  to  ascertain 
whether,  and  to  what  extent,  each  has  a  special  clinical  significance. 

In  order  to  demonstrate  the  presence  of  hemiopia  and  its  nature, 
a  series  of  test  objects  of  different  sizes,  both  white  and  coloured, 
must  be  used,  and  the  central  part  of  the  held — within  the  300 
circle — must  be  carefully  examined  by  Bjerrum's  method.1  2  It 
- -ntial  that  the  size  of  the  test  object  should  be  stated,  and 
this  is  most  conveniently  done  by  using  its  diameter  in  millimeters 
its  the  numerator  of  a  fraction,  the  denominator  of  which  is  the 
radius  of  the  perimeter  or  distance  of  the  patient  from  Bjerrum's 
screen.  In  the  present  investigation  the  sizes  varied  from  ._,,,',,,,  to 
blue,  red,  and  green  being  used  in  addition  to  white. 

As  the  loss  of  function  varies  in  intensity  in  different  parts  of 
the  defective  area  of  the  field,  it  is  only  in  this  way  that  an  adequate 
analysis  of  the  nature  of  the  condition  can  be  obtained  as  well  as 
results  which  are  capable  of  comparison. 

<e  I. — J.  \\\,  aged  31,  came  to  the  Eye  Wards  in  the  Royal 
Infirmary  under  the  charge  of  Dr  Mackay  in  April  1912,  complaining 
of  bad  sight.  She  has  well-marked,  though  not  extreme,  acromegaly. 
Symptoms  began  to  appear  four  years  ago,  loss  of  vision  being  the 
first  noticed  by  the  patient.     The  sella  turcica  is  enlarged. 

5///  April  1912. — RV  =  ,..';,  ;  optic  disc  pale.  LY=,';..;  disc 
normal.  The  pupil  reactions  show  some  failure  of  light  conduction 
on  right  -ide. 

Fields  of  Vision  (Fig.  1). — The  fields  for  white,  both  .,;";,,  and 
are  practically  unaffected  excepting  as  regards  the  scotoma  in  the 
right  field.  For  red  there  is  complete  bitemporal  hemiopia  for  .?"„  ; 
are  islands  in  the  temporal  field  also.  The  fields  are 
thus  symmetrical,  except  for  the  unilaterality  of  the  scotoma,  and 
they  are  vertically  ->plit. 

ulh  April.— A  test  with  blue  ..',",  showed  the  presence  of  a  scotoma 
in  the  left  eye  similar  to  that  on  the  right,  and  also  that  the  temporal 
island  was  joined  to  the  nasal  field  below. 

19///  April.     Fields  by  Bjerrum's  screen  at  2000  mm.    I 
(1)  There  is  complete  bitemporal  hemiopia  for  a  small  white  objei  t. 
i  here  are  symmetrical   scotomata.     (.1)  The  scomota   on    the 
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right    side    is    encroaching    on    the    nasal    field.     (4)  The    lower 
temporal  quadrant  is  still  nearly  intact  in  the  left  eye.     In  the  right 


Fig.  i 


it  is  in  the  form  of  a  hook-shaped  process,  which  shows  signs  of 
failure  below,  leading  to  the  formation  of  a  temporal  island. 

1st  to  $th  June  (Fig.  3). — The  conditions  are  now  sufficiently 
developed  to  be  demonstrable  with  a  small  white  test  on  the  ordi- 


nary perimeter.  The  fields  for  3^  white  show  indentation  above 
and  below.  Those  for  ^  white  show  the  first  stage  of  the  splitting 
off  of  the  temporal  island  in  the  left  and  complete  separation  in  the 
right.     A  small  central  scotoma  for  ^^  white  is  now  present  in  the 
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left  field,  while  the  right  nasal  field  for   .,',,,  white  is  failing  centrally 
and  peripherally  in  its  lower  quadrant.     Note  especially  the  central 


Fig.  3 

loss  of  the  lower  nasal  quadrant  for  green  ^&  on  the  right  side. 
This  test  was  still  very  dimly  recognised  on  the  temporal  side  in 
both  fields. 

The  fields  continued  to  develop  along  these  lines,  that  of  the  right 


Fig.   1 


eye  leading.     On  10th  June  RY  =  „',,,  doubtfully;   LV      ,      doubt 
fully. 

21st  June. — Fields  (Fig.  4). — Note  condition  advancing  as  shown 
by  white   .,',,,.    The  fields  for  green  1  little  smaller,  and  the 

upper  nnsal  quadrant  of  the  right  field  is  no\s  defi<  ienl  centrally. 
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On  12th  July  the  patient  went  home. 

iSth  August. — She  returned  ill,  and  barely  able  to  get  out  of  bed 
for  examination.  A  fortnight  before  she  had  had  a  severe  headache. 
The  right  eye  had  turned  completely  outwards  and  had  remained  in 
this  position  for  three  days,  then  returning  to  its  normal  position. 
At  that  time  it  had  been  totally  blind,  but  she  could  now  see  a  little 
light  with  it. 

RV=had  movements  close  to  face.  Almost  no  direct  pupillary 
reaction  to  light,  but  good  consensual.  Optic  disc  pale.  LV  =  T5T7 
nearly.  No  consensual,  but  good  direct  reaction  to  light.  Disc 
normal.     The  left  external  rectus  muscle  is  paralysed. 

The  field  of  the  left  eye  only  was  charted.  The  same  general 
type  as  in  Fig.  4  was  present,  but  much  larger  objects  were  required 
to  mark  its  limits.  Thus  -^  white  gave  a  field  resembling  Fig.  4 
LE.  r^,  and  3§o  white  a  field  resembling  that  for  ^  in  Fig.  4  RE.  ^ 
white  gave  a  nasal  field  only,  deficient  in  its  lower  quadrant,  and 
^q  red  gave  a  small  nasal  field  with  central  deficiency.  There  was 
therefore  a  general  raising  of  the  threshold  of  perception,  or  lower- 
ing of  conductivity  of  the  nerve  fibres,  with  approximate  retention 
of  the  same  limits,  as  if  a  veil  had  been  thrown  over  the  whole 
field. 

In  the  right  eye  it  was  only  possible  to  ascertain  that  vision  was 
hardly  so  depressed  peripherally  as  centrally,  and  was  still  present  on 
the  temporal  side. 

13th  November. — The  patient  is  now  very  much  better  in  every 
way,  and  looks  almost  a  different  person.  The  illness  of  August 
continued  for  three  weeks,  and  then  her  health  gradually  improved 
until  the  middle  of  October,  when  she  felt  quite  well.  Headache 
still  occurs  occasionally,  but  not  so  severely  as  before. 

REV  =  counting  fingers — in  temporal  field  only.  Optic  disc  pale  ; 
vessels  small.  Pupil  reacts  sluggishly  to  light  from  the  front,  but 
quite  well  if  the  light  is  directed  on  to  the  nasal  half  of  the  retina. 
LEV  =  |  all  but  one  letter.  Disc  normal ;  pupil  reacts  well  ;  muscles 
normal.  The  vision  of  this  eye  is  therefore  better  than  ever 
since  the  first  examination.  The  fields  show  a  surprising  change. 
That  of  the  left  eye  resembles  Fig.  3  LE,  though  the  upper  outer 
quadrant  defect  for  ^ws  white  is  more  extensive  peripherally  and  less 
so  centrally,  where  it  ceases  at  30  from  the  fixation  point,  which  is, 
however,  divided  by  a  test  with  red  ^g$. 

By  Bjerrum's  method  the  presence  of  the  lower  outer  quadrant  for 
1  oV o  white  was  established,  complete  hemiopia  existing  for  8%g0  green. 
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There  was  no  trace  of  the  scotoma  previously  present. 

The  right  field  shows  now  absolute  nasal  hemiopia,  with  some 
loss  of  the  mesial  portion  of  the  temporal  field,  which  resembles  in 
shape  the  temporal  island  for  .,,',,,  white  shown  in  Fie:.  4,  RE,  but 
less  defective  centrally.  The  condition  has  therefore  changed  to 
nasal  hemiopia  of  the  right  side,  with  an  upper  outer  quadrant  loss 
of  the  left  side. 

-blh  April  1913. — The  patient  is  regularly  at  work,  free  from 
headache,  and  feeling  well.  Vision  and  pupillary  reactions  practic- 
ally as  in  November. 

The  fields  of  vision  (Fig.  5)  show  the  same  features  as  in 
November,  but  further  improvement  has  occurred.     The  defect  is 
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now  very  slight  for  white  on  the  left  side,  and  the  field  for  red  is 
greatly  enlarged,  giving  a  quadrant  loss  for  ..;'„"„-.  The  temporal  held 
of  the  right  eye  is  enlarged  and  shows  an  island  for  ;1(l(l,  red.  The 
improvement  in  the  central  area  is  noticeable,  as  this  part  had  been 
blind  for  six  months. 

I  hie  the  casual  condition  was  evidently  a  pituitary  swelling 
producing  pronounced  ocular  symptoms  and  acromegaly,  and  the 
case  falls  therefore  into  the  first  division  "t  Cushing's  classification. 
in  which  both  .glandular  and  neighbourhood  symptoms  are  promi- 
nent. In  this  class  of  case  acromegaly  is  relatively  rare  and 
hypopituitarism  more  common,  the  great  majority  of  acromegalics 
having  only  slight  vi>ual  defects,  while  these  are  more  marked  in 
cases  of  hypopituitarism,  which  also  more  often  show  other  indica- 
tions ot  intracranial  di>turbance,  such  as  optic  neuritis  or  paralysis 
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of  external  ocular  muscles.  The  explanation  depends  upon  the 
fact  that  a  more  actively  growing  tumour  is  usually  associated 
with  hypopituitarism.3  4  5  Where,  then,  a  tumour  is  producing 
bitemporal  hemiopia,  the  presence  of  the  scotomatous  type  may 
be  taken  as  an  indication  of  relatively  active  growth. 

Features  of  interest  in  the  clinical  history  are  : — (i)  The  stage 
of  gradual  progress,  with  headache  and  steady  increase  in  the 
visual  defects.  (2)  The  stage  of  severe  illness  with  nerve  implica- 
tion (left  sixth,  right  third)  and  great  increase  in  the  loss  of  sight, 
especially  on  the  right  side.  There  was  evidently  considerable 
intracranial  disturbance  at  this  time.  (3)  The  stage  of  recovery, 
with  alteration  in  the  field  defect,  which  became  a  modified  left 
homon}Tmous  hemiopia. 

It  may  be  suggested  that  in  the  first  stage  the  swelling  was 
tensely  pent  up  in  the  sella  turcica,  the  surrounding  parts  being 
congested  and  cedematous.  In  the  second  stage  the  tumour  may 
have  burst  forth  and  emerged  on  the  right  side  of  the  chiasma  so 
as  to  affect  mainly  the  right  uncrossed  bundle,  next  the  crossed 
fibres  of  the  right  eye,  and  least  severely  the  crossed  fibres  of  the 
left  e3-e,  the  uncrossed  fibres  of  the  latter  eye  remaining  intact. 
Or  possibly  the  chiasma  might  have  become  compressed  against 
the  right  carotid  artery,  though  this  seems  less  likely. 

The  subsequent  improvement  may  be  partly  ascribed  to  the 
disappearance  of  the  congestion  and  oedema  subsequent  to  the 
displaced  structures  mutually  accommodating  themselves  to  some 
extent,  but  undoubtedly  to  a  cessation  of  the  growth  of  the  swelling 
or  even  a  diminution  in  its  size — suggesting  the  bursting  of  a 
cyst. 

In  this  connection  the  possibility  of  the  future  development  of 
hypopituitarism  deserves  consideration,  and  the  progress  of  the 
case  is  being  watched  with  interest. 

Case  II. — 6th  August  1912. — Mrs  S.,  aged  30,  had  had  a  bad 
headache  two  weeks  previously.  Then  her  sight  became  dim.  With 
the  exception  of  occasional  "  bilious  attacks  "  she  seemed  quite 
health}-  There  were  hypermetropia  and  astigmatism  in  each  eye. 
After  correction  RV  =  J±  ;  LV  =  — .  There  was  nothing  of  note  on 
the  pupils  or  optic  disc. 

yth  August. — The  fields  of  vision  were  examined  by  Bjerrum's 
method,  and  symmetrical  loss  of  the  upper  outer  quadrants  was 
found  with  a  scotoma  in  each  e}re  between  the  fixation  point  and 
the  blind  spot.     The  scotoma  was  larger  and  denser  in  the  left  eye. 
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Fields  of  vision  (Fig.  6). — Note  the  similarity  in  typo  with  Case  I. 
(Figs.  3  and  4),  especially  in  the  right  eye. 


.V  ute  suppuration  of  the  right  maxillary  antrum,  with  signs  of 
pus  in  the  right  middle  meatus,  was  found  by  Dr  Fraser.  The 
antrum  was  washed  out,  and  next  day  the  scotoma  in  the  right  eye 
was  much  smaller  and^the  held  "somewhat  enlarged. 


10//;  and  1  lih  A ugust. — Fields  of  vision  I  7).  Note  especially 
in  the  right  field  the  scotoma  for  .,";,,  white  occupying  the  apex  of  the 
upper  outer  quadrant.  The  apex  of  the  lower  outer  quadrant 
responds  faintly  to  this  test  ;   that  of  the  lower  inner  quadrant  well 
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to  a  5  mm.  object,  but  not  to  a  1  mm.  Red  £$s  is  faintly  seen  in 
the  temporal  island  and  in  the  lower  nasal  quadrant,  brightly  in 
the  upper  nasal  quadrant.  In  the  left  field  red  ^&  is  weU  seen  m 
both  nasal  quadrants,  less  well  in  the  lower  outer  quadrant,  and 
dimly  in  the  upper  outer  quadrant,  especially  near  the  vertical 
meridian.  In  the  scotoma  in  this  field  the  part  below  the  horizontal 
meridian  was  less  dense  than  that  above  it.  The  intensity  of  the 
changes  in  the  fields  varied  much  from  day  to  day,  although  the 
peripheral  boundaries  for  3^  white  were  never  severely  affected. 

1 2 th  August. — The  scotoma  in  the  right  eye  is  nearly  as  big  as 
in  Fig.  6.     For  .,,,nl  white  only  the  upper  nasal  quadrant  and  the 
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temporal  island,  somewhat  reduced,  remain.  The  left  field,  however, 
is  improved.     Vision  in  both  eyes  much  as  on  9th. 

Fig.  8,  A,  shows  the  field  of  the  right  eye  by  Bjerrum's  method. 
Compare  with  Case  I.  (Fig.  2).  The  upper  part  of  the  scotoma 
(coloured  black)  was  blind  to  gro©-  white,  the  remainder  to  ;pfl.  The 
progressive  diminution  of  vision  is  well  shown,  the  field  for  .jr,-0^  white 
being  represented  by  a  small  portion  of  the  upper  inner  quadrant. 

X-ray  examination  made  at  this  time  by  Dr  Porter  proved 
negative. 

It  was  now  proposed  to  explore  the  sphenoidal  sinuses.  The 
patient,  however,  refused  operation,  became  hysterical  after  return- 
ing home,  and  went  to  bed  for  a  fortnight. 

24^  August. — The  condition  was  now  much  improved.  RV  = 
counting  figure  sat  3  metres  directly  and  $%  excentrically,  LV  =  :JV  +  . 
Both  optic  discs  now  showed  definite  pallor.     The  fields  showed 
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practically  no  lesion  for  white.  The  left  eye  showed  a  temporal 
hemiopic  scotoma  for  red  jflfr,  the  right  a  similar  condition,  but 
more  pronounced  and  affecting  the  apex  of  the  lower  nasal  quadrant 
also  (see  Fig.  N.  B).  For  green  ,,',,",,  the  right  field  showed  complete 
temporal  hemiopia. 

ii///  September.— V  =  &  in  each  rye.  Partial  optic  atrophy  in 
each  rye.  Fields  for  white  practically  normal.  Fig.  8,  B,  shows 
the  field  of  the  right  eye.  Note  the  scotoma  for  red  -VV  opening  to 
periphery  upwards  and  affecting  the  apices  of  three  quadrants. 
The  improvement  continued,  and  when  last  seen  in  February  1913 
vision  was  ,"_.  and  by  Bjerrum's  method  relative  bitemporal  hemi- 
opia could  still  be  detected,  with  a  small  scotoma  just  to  the  outer 
side  of  the  fixation  point  in  the  right  held.  There  is  still  post- 
nasal discharge,  but  the  bilious  attacks  are  less  frequent. 

This  case  apparently  depended  upon  some  inflammatory  con- 
dition of  the  nasal  sinuses,  probably  the  sphenoidal,  although  this 
not  proved.  Similar  field  changes  have  been  reported  by 
Gronholm,10  and  Albrand's  case8  ma)-  have  been  of  this  nature. 
urred  after  influenza,  and  the  fields  were  of  the  type  under 
1  consideration. 

The  rapid  variation  in  the  >i/.e  and  intensity  of  the  scotoma  is 
noteworthy.  This  is  in  accordance  with  the  observations  of  others 
1  'ii  -  1  >toma  1  )f  post-nasal  origin.  For  a  time  blue  vision  was  present, 
follow  <  d  by  yellow  vision  during  recovery. 

In  the  two  cases  the  same  general  type  and  development  of  the 
visual  defects  o<  <  urre  1.  The  scotomata  broke  through  to  the  peri- 
phery first  upwards  along  the  temporal  side  of  the  middle  line  and 
then  downwards  in  the  same  position,  the  periphery  dipping  in  to 
meet  these  extensions  as  they  developed.  Thus  in  the  first  stage 
the  temporal  field  consisted  of  a  hook-shaped  or  uncinate  area 
extending  from  the  lower  quadrant  of  the  nasal  field  outwards 
and  upwards  outside  and  over  the  blind  spot.  Alter  separation 
from  the  lower  nasal  quadrant  this  area  formed  a  vertically  oblong 
temporal  island,  slightly  obliquely  disposed,  outside  the  blind  spol 
and  mainly  occupying  the  lower  temporal  quadrant.  This  island 
then  became  diminished,  at  first  from  above,  then  from  below  also, 
the-  part  just  below  the  horizontal  meridian  remaining  last. 

Befon  th<  changes  in  the  temporal  field  became  fully  developed, 

failure   of  the  lower   nasal  quadrant   began   to  appeal    along   its 

•  !  border,  while  its  apex  began  to  be  encroached  upon  in  the 
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same  direction  by  the  scotoma.  The  loss  thus  occurs  from  above 
down  in  the  temporal  field,  from  below  up  in  the  nasal  field,  and 
progresses  round  the  fixation  point  clockwise  in  the  right  field  and 
counter-clockwise  in  the  left.  In  this  respect  the  scotoma  behaves 
in  the  same  way  as  the  general  field. 

The  retention  of  normal  peripheral  boundaries  for  ^|„  white  in 
the  presence  of  well-marked  changes  for  colour  and  small  white 
objects  indicates  the  active  nature  of  the  process,  and  also  the 
necessity  for  the  use  of  several  tests,  while  the  recovery  of  areas 
which  had  been  quite  blind  for  as  long  as  five  or  six  months,  as  in 
Case  I.,  shows  that  even  total  abrogation  of  function  for  a  consider- 
able period  by  no  means  indicates  destruction  of  the  nerve  fibres. 
These  points  have  also  been  noted  by  other  observers. 

By  using  test  objects  of  different  sizes  the  scotoma  may  be 
shown  to  be  composed  of  areas,  separated  by  vertical  and  horizontal 
straight  lines  intersecting  at  the  fixation  point,  and  thus  correspond- 
ing to  the  apices  of  the  affected  quadrants,  in  which  the  defect 
diminishes  in  the  same  order  as  it  does  in  the  quadrants  of  the 
field  as  a  whole.  This  feature  seems  to  distinguish  this  form  of 
scotoma  from  others,  such  as  that  of  tobacco  amblyopia,  which  may 
offer  a  superficial  resemblance. 

It  is  noteworthy  that,  after  the  papillomacular  bundle,  the 
fibres  first  affected  are  those  terminating  near  the  vertical  meridian 
in  juxtaposition  to  the  unaffected  uncrossed  fibres.  These  fibres 
fail  all  along  the  nasal  side  of  the  meridian  before  those  pass- 
ing to  more  internal  parts  of  the  nasal  retina  are  severely 
affected. 

The  regular  sequence  of  the  defect  is  in  accordance  with  recorded 
charts,  which  frequently  show  survival  of  the  upper  inner  quadrants 
to  the  last,  though  I  have  not  found  this  point  specifically  referred 
to  by  any  author.  That  the  scotoma  should  behave  in  the  same 
way  is  to  be  expected  in  view  of  the  observations  of  Wilbrand6 
and  Ronne,7  and  others.  Until  these  observations  have  been  con- 
firmed and  extended  it  would  be  premature  to  attempt  any  definite 
explanation  of  these  points,  which  may,  however,  in  the  future 
be  of  some  use  in  elucidating  the  anatomical  and  pathological 
problems  of  the  subject. 

The  N on-scotomatous  type  of  bitemporal  hemiopia  was  present 
in  the  following  cases  : — 

Case  III.— Miss  A.  H.,  aged  33,  has  had  acromegaly  since  she 
was  about  20.     The  general  appearance  of  the  disease  is  very  well 
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marked.     Her  present  complaint  is  difficulty  in  reading  and  sewing. 
The  vision  is  nearly  i,1  in  each  eye  after  correction  for  hypermetropia 


and  astigmatism.     Both  optic  discs  are  slightly  pale,  the  left  rather 
more  than  the  right. 

In  1906  bitemporal  hemiopia  had  been  observed,  vision  being 


,  at  that  time. 


Fig.  10 

11th  November  1912,  Field  of  Vision  (Fig.  9*).— Note  the  absence 
of  implication  of  the  mat  ular  region.     While  the  hemiopia  is  only 

In  tins  and  the  following  figure  the  upper  outer  areas  enclosed  by  a  thin 
line  ar>'  areas  La  which  Functional  response  to  the  test  employed  was  Dearly, 
but  Dot  absolutely,  ab 
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present  for  colour,  the  fields  for  white  :5tb  show  considerable  affec- 
tion, that  is  to  say,  the  discrepancy  between  the  white  and  the  colour 
fields  is  less  marked.  In  neither  eye  could  a  complete  lower  outer 
quadrant  loss  be  found  for  even  the  smallest  coloured  objects,  and 
these  results  were  confirmed  by  Bjerrum's  method.  These  features 
indicate  a  stationary  or  very  slowly  progressing  lesion. 

Case  IV. — Miss  B.,  aged  54,  gave  a  history  of  enlargement  of  the 
feet  and  hands  for  two  years.  Her  features  presented  the  usual 
signs  of  acromegaly,  but  only  to  a  slight  degree.  The  sella  turcica  is 
a  little  enlarged  and  deepened. 

Her  present  complaint  is  pains  in  the  legs.  She  was  referred  by 
Dr  Gulland  to  Dr  Sym,  who  kindly  allowed  me  to  test  her  fields. 
Vision  was  nearly  §  in  each  eye  after  correction  for  astigmatism. 

Fields  of  Vision  (Fig.  10),  24th  November  1912. — The  fields  are 
slightly  indented  above  over  the  upper  outer  quadrants.  By 
Bjerrum's  method  the  outer  part  of  each  upper  outer  quadrant  was 
found  to  respond  very  doubtfully  to  st&tj  white  (the  areas  are  shown 
enclosed  by  thin  lines),  while  with  2^05  blue  hemiopic  fields  were 
found.  On  another  occasion  Dr  Sym  found  a  definite  temporal 
hemiopia  in  the  left  eye  with  -o-^ro  red- 

Case  V. — nth  June  191 2.  Miss  C.  R.,  aged  34.  This  patient 
presents  the  appearances  of  acromegaly  to  a  moderate  degree.  The 
sella  turcica  is  enlarged  and  deepened.  She  complains  of  having  had 
headaches  for  two  or  three  years.  She  has  had  haemorrhoids  for 
eight  years.     Menstruation  is  stated  to  be  regular. 

RV  =  §,  LV  with  — 0.75  D.Sph.  =  -£.  The  optic  discs  are  slightly 
hyperaemic. 

Fields  of  Vision,  igth  June  1912  (Fig.  11). — There  is  nothing  of 
importance  in  the  fields  for  3 00  and  $fai  white  ;  that  for  ^o  red  in  the 
right  eye  shows  a  definite  indentation.  The  fields  for  ^go  white 
show  definite  signs  of  upper  outer  quadrant  loss,  also  that  for  5$$© 
green  in  the  right  eye.  No  test  showed  definite  loss  in  the  lower 
outer  quadrants. 

Case  VI. — An  elderly  lady  of  about  60  years,  whose  fields  I  was 
enabled  to  examine  through  the  kindness  of  Mr  Barry.  She  had  had 
headaches  and  had  noticed  the  visible  signs  of  acromegaly  in  1898, 
and  in  1900  consulted  a  physician,  who  told  her  that  the  condition 
at  that  time  had  already  existed  for  some  years. 

January  1913. — The  appearances  of  acromegaly  are  obvious  and 
well  marked,  but  not  extreme.  Vision,  after  correction  for  myopia, 
RE  =  iV  ;  LE  —  !i.     The  optic  discs  show  no  pathological  changes. 
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Fields  of  Vision. — At  300  mm.  the  fields  showed  some  flattening 
ahove,  but  no  definite  signs  of  hemiopia  were  elicited  with  white  or 
colour  tests, 
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Fig.  11 
By  Bjerrum's  method  (Fig.  12),  March  1913,  characteristic  fields 
were  at  once  forthcoming  with  /■   and  ..jf0h  white  in  the  right  eye 
and  smaller  objects  in  the  left. 
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In  these  four  cases  it  will  be  noticed  that  the  changes  an-  more 
developed  in  the  older  cases,  III.  and  VI.,  than  in  the  more  re<  1  nt 
cases,  IV.  and  V*. 

Cas<  III.  shows  a  fairly  obvious  condition  of  partial  bitemporal 
hemiopia,  detectable  with  the  ordinary  perimeter  and  a  coloured 
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test  of  the  usual  size.  The  others,  however,  show  defects  requiring 
Bjerrum's  method  for  their  demonstration,  defects  which,  though 
slight,  are  quite  definite  and  of  the  same  type  in  all  the  cases. 
Changes  for  colour  in  these  cases  were  never  markedly  in  advance 
of  those  for  white,  as  in  Cases  I.  and  II.,  indicating  a  slowly  pro- 
gressing lesion.  Two  of  the  cases  were  examined  after  some  months, 
and  showed  only  trivial  alterations. 

These  cases  fall  into  Cushing's  Group  III.,  in  which  gland 
symptoms  predominate,  while  neighbourhood  symptoms  are  incon- 
spicuous or  absent.  That  the  visual  symptoms  are  inconspicuous 
may  be  admitted  ;  good  vision  is  a  feature  of  this  class  of  case  ; 
their  absence,  however,  depends  upon  the  method  of  examination. 
The  cases  of  acromegaly  in  this  group  recorded  by  Cushing  had 
normal  fields  together  with  enlargement  of  the  sella  turcica. 
Uhthoff's  statistics  3  also  give  field  changes  in  about  50  per  cent, 
of  cases  of  acromegaly,  and  cases  are  frequently  recorded  in  which 
enlargement  of  the  sella  turcica  and  normal  fields  were  associated. 
In  the  four  cases  described  and  two  others  which  I  have  been  able 
to  examine  up  to  the  present,  changes  of  the  type  illustrated  have 
been  present  in  all.  It  seems,  therefore,  certain  that  changes  in 
the  visual  fields  are  present  in  a  very  much  larger  number  of  acrome- 
galics than  present  statistics  show,  and  this  is  especially  to  be 
expected  where  the  sella  turcica  is  enlarged. 

Another  feature,  which  depends  largely  on  the  size  of  the  test 
object  used,  is  the  presence  of  typical  bitemporal  hemiopia  with 
fields  bounded  outwards  by  a  vertical  meridian.  While  this  con- 
dition may  be  relatively  uncommon  for  any  one  given  size  of  object, 
it  will  be  more  often  demonstrated  if  a  series  of  objects  is  tried  until 
a  suitable  size  is  found. 

Similarly  in  regard  to  the  scotomatous  type  of  field,  the  use  of 
a  series  of  objects  will  probably  greatly  increase  the  number  of 
such  cases,  and  in  all  cases  where  central  vision  is  definitely 
reduced,  even  though  not  greatly,  an  explanation  should  be 
sought  in  this  direction. 

That  the  fields  in  Cases  I.  and  II.  are  not  merely  isolated 
instances,  but  members  of  a  type,  is  suggested  by  a  study  of  recorded 
charts,  many  of  which  show  similar  conditions  in  one  or  other 
stages.  The  cases  of  Albrand,8  De  Lapersonne  and  Cantonnet,9 
Gronholm,10  Story,11  Werner,12  and  others,  show  these  indications, 
and  the  same  may  be  said  of  several  fields  in  Cushing's  classic  work. 
It  is  noticeable  that  the  lesions  in  connection  with  these  cases  were 
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always  of  a  relatively  more  active  nature  than  those  which  produce 
fields  of  the  non-scotomatous  type.  Cases  I.  and  II.  show  also 
that  when  the  activity  subsides  the  field  becomes  non-scotomatous 
(left  field  of  both  cases),  unless  actual  atrophy  has  occurred. 

Where  the  cause  of  the  scotomatous  type  is  not  a  tumour,  recovery 
usually  occurs  in  a  comparatively  short  time  with  or  without  some 
degree  of  permanent  damage  to  sight.  These  cases  usually  depend 
upon  some  inflammatory  disturbance  such  as  sphenoidal  cell  disease 
or  basal  syphilis.  On  the  other  hand,  where  a  tumour  is  present, 
as  has  already  been  mentioned,  it  is  usually  of  a  more  actively 
growing  nature.  Where  this  field  is  associated  with  acromegaly 
the  course  has  often  been  more  acute,  and  in  two  of  the  six  cases 
I  have  found  in  the  literature  a  tumour  described  as  a  sarcoma 
found  post-mortem  (Glibber,13  Pontoppidan14). 

The  prognosis  in  cases  of  acromegaly  with  the  scotomatous  type 
of  field  would  therefore  appear  to  be  rather  worse  than  when  the 
non-scotomatous  type  is  present.  Since  some  cases  of  bitemporal 
hemiopia  of  the  scotomatous  type  are  associated  with  tumours 
while  others  are  not,  it  is  evident  that  the  main  factor  in  the  pro- 
duction of  this  type  of  field  is  neither  pressure  nor  traction,  but 
some  condition  common  to  inflammatory  conditions  in  the  chiasmal 
region  and  tumours  of  an  active  type.  This  is  probably  congestion 
and  oedema  of  the  structures  in  relation  to  the  chiasma,  a  view 
put  forward  by  Fuchs15  in  1895.  At  the  same  time  it  is  not  suggested 
that  other  factors  have  no  influence  ;  undoubtedly  in  some  cases, 
probably  in  Case  I.,  both  pressure  and  congestion  were  acting 
together  in  varying  proportions  at  different  times.  It  seems  not 
improbable  that,  if  observations  of  this  kind  are  made  in  a  number 
ises,  it  may  be  possible  in  the  future  to  classify  such  fields  in 
-  according  to  the  predominance  of  one  or  other  casual  factor. 

The  exact  nature  of  the  lesion  of  the  nerve  fibres  which  causes 
ma  is  still  not  thoroughly  established.  Clinically  the 
condition  is  allied  to  what  is  known  as  retrobulbar  neuritis,  and 
may  be  considered  a  chiasmal  retrobulbar  neuritis.  The  functional 
obstruction  is  quite  evidently,  as  Cushing  points  out,  a  physiological 
blockage  rather  than  a  destruction  of  the  nerve  fibres,  and  the  power 
of  re  '  areas  whi<  h  have  been  blind  for  months  is  character- 

isti(  "l  the  type.  In  this  respect  these  cases  of  chiasmal  affection 
come  into  close  relationship  with  ease-,  of  retrobulbar  neuritis 
dependenl  upon  post-nasal  sinus  disease,  which  are  characterised 
by  rapid  variation-  m  the  intensity  and  size  ol  the  central  scotoma 


128  THE    STUDY    OF    BITEMPORAL    HEMIOPIA 

or  other  visual  defect  present.  Such  cases  are  ascribed  by  many, 
Birsch-Hirschfeld,16  de  Kleijn,17  and  others,  to  toxic  influences 
dependent  on  local  vascular  or  lymphatic  congestion. 

The  circular  course  of  the  defect,  clockwise  in  the  right  field, 
counter-clockwise  in  the  left,  no  doubt  depends  upon  the  arrange- 
ment of  the  nerve  fibres  in  the  chiasma.  These  are  known  to 
open  out  in  broad  loops  so  that  the  crossed  bundle  is  spread  over 
practically  the  whole  chiasma,  while  the  uncrossed  fibres  extend 
inwards  to  varying  degrees.18 19  Thus  it  is  possible  that  the  un- 
crossed bundle  may  be  affected  while  the  crossed  bundle  is  still 
partly  intact,  while  the  affection  of  the  lower  inner  quadrant  of 
the  field  third  in  sequence  may  be  due  to  the  fibres  of  the  uncrossed 
bundle,  which  pass  to  the  upper  outer  retinal  quadrant,  being  those 
which  are  looped  farthest  inwards.  In  the  present  state  of  our 
knowledge,  however,  it  would  be  premature  to  offer  any  definite 
explanation  of  this  feature. 

Conclusion.- — The  main  points  illustrated  by  this  study  may  be 
summarised  as  follows  : — 

i.  Bitemporal  hemiopia  is  much  more  common  than  present 
statistics  show. 

2.  The  frequency  with  which  it  is  found  depends  upon  the 
method  of  examination  used. 

3.  The  use  of  small  objects  and  of  Bjerrum's  method  is  essential. 

4.  There  are  two  chief  types  of  bitemporal  hemiopia. 

5.  The  scotomatous  type  is  characterised  by  early  loss  of  direct 
vision.  Typical  cases  show  regular  progression  of  the  defect  around 
the  fixation  point.  This  field  is  associated  with  active  lesions,  or 
lesions  active  during  the  presence  of  the  scotoma. 

6.  The  non-scotomatous  type  is  associated  with  good  vision  for 
a  long  time. 

The  field  changes  occur  slowly,  affecting  the  quadrants  in  the  same 
sequence,  the  defect  diminishing  in  intensity  from  periphery  to  centre- 

I  gladly  express  my  indebtedness  to  Mr  Berry,  Dr  George 
Mackay,  Dr  Sym,  and  Dr  Gulland  for  allowing  me  to  examine  four 
of  the  cases. 

Discussion 

The  President  was  sure  he  could  safely  convey  to  Dr  Traquair 
the  sincere  thanks  of  the  Society  for  his  extremely  interesting  if 
somewhat  technical  paper,  which  he  was  afraid  was  a  little  above 
the  heads  of  some  of  the  members. 
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Dr  Sym  congratulated  Dr  Traquair  on  his  paper,  and  said  the 
fact  of  the  matter  was  that  no  one,  except  the  reader  of  the  paper, 
knows  anything  about  this  subject.  The  point  of  interest  to  him 
was  the  way  in  which  the  scotoma  is  usually  at  the  junction  of  the 
four  quadrants,  as  Dr  Traquair  had  shown.  So  far  as  he  knew, 
that  was  an  entirely  new  point,  and  one  which  he  would  watch 
with  some  interest.  He  would  not  detain  the  Society  by  further 
discussion,  as  the  matter  was  too  intricate  and  too  specialised  to 
be  of  interest  to  the  majority  of  the  members,  and  those  who  were 
supposed  to  understand  it  did  not,  as  yet.  fully  comprehend  the 
bearing  of  the  various  recondite  symptoms. 

Dr  J.  V.  Voter  son  joined  in  congratulating  Dr  Traquair.  He 
did  not  think  that  many  in  the  room  were  acquainted  with  the 
practical  difficulties,  and  could  have  little  idea  of  the  extreme 
1  atience  and  rare  required  in  getting  these  charts  :  it  took  hours 
to  get  the  minutest  points,  and  unless  one  was  a  perfect  expert 
in  this  matter,  even  although  one  worked  for  a  week,  one  would 
not  be  successful,  not  knowing  how  to  look  or  what  to  look  for. 

The  question  of  recovery  was  exceedingly  interesting.  If 
the  condition  was  due  to  pressure  of  bone  and  the  defect  in  the 
field  lasted  for  months,  he  did  not  see  how  it  could  recover. 
Whenever  there  was  pressure  of  that  type  on  the  visual  tract,  and 
once  the  nerve  fibre  was  nipped  across,  there  was  in  his  experience 
no  regenerative  power  at  all.  Recovery  seemed  almost  to  negative 
the  fact  that  there  was  actual  pressure  in  these  cases.  It  seemed 
much  more  likely  that  there  was  some  oedema  or  toxamia  of  the 
so  that  there  was  a  possibility  of  the  fibre  recovering,  it  not 
having  been  actually  destroyed.  Similarly,  there  might  be  re- 
covery in  cases  of  retrobulbar  neuritis,  whereas  in  cases  of  injury 
to  the  head,  where  there  was  bleeding  into  the  optic  nerve  sheath 
and  mechanical  injury  of  the  fibres,  recovery  did  not  take  place. 
Blindness  (1f  one  eye  after  fra<  ture  of  the  base  practically  nevei 
I.  This  scotomatous  type  with  sudden  recovery  could 
hardly  be  due  to  actual  pressure. 

He  had  enjoyed  the  paper  very  much.  Dr  Sinclair,  who  knew 
•ut  this  subject  than  anybody  present,  would  be  better 
able  to  1  riticise  it. 

Dr  Sinclair  also  congratulated  Dr  Traquair.  He  knew  many 
of  the  difficulties  of  this  kind  oi   work,  and  the  time  and 
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necessary  to  carry  it  out,  and  had  looked  on  with  great  interest 
and  watched  the  developments  in  Dr  Traquair's  charts  which  he 
had  been  kind  enough  to  show  him.  One  of  the  disappointing 
things  about  this  method  is,  as  he  had  found  after  six  years'  work 
at  glaucoma,  that  while  it  is  an  excellent  and  incomparable 
method  for  revealing  relative  defects  in  the  field  of  vision,  and  in 
that  way  indicating  partial  injuries  to  nerve  fibres,  it  is  difficult 
to  get  clinicians  to  take  it  up,  for  it  not  only  takes  time  but  expert 
knowledge,  which  it  is  very  difficult  to  acquire.  He  had  been  to 
a  number  of  clinics  where  a  screen  has  been  put  up,  and  had  found 
that  while  they  all  admired  the  method  they  did  not  all  practise 
it :  the\T  said  it  took  too  long ;  the  real  reason,  however,  was  that 
after  spending  a  great  deal  of  time  they  were  not  quite  certain 
as  to  the  reality  of  their  findings.  This  is  partly  incidental  to  the 
study  of  defects  which,  are  of  relative  character. 

Had  Dr  Traquair  any  suggestion  to  offer  as  to  why  the  loss  of 
vision  should  take  that  form,  viz.,  beginning  with  the  upper  outer 
quadrant,  going  to  the  lower,  then  to  the  lower  nasal,  and  leaving 
the  upper  nasal  to  the  last,  and  doing  that  symmetrically  on  both 
sides  ?  Was  there  anything  in  his  observations  to  suggest  an 
explanation  ?  It  happened  so  regularly  that  it  certainly  must 
have  a  definite  explanation. 

The  recovery  was  very  interesting,  and  occurred  in  scomatous 
conditions,  grouped  under  retrobulbar  neuritis  and  in  other 
conditions. 

There  were  various  other  points  to  which  he  might  allude, 
but  he  would  not  detain  the  Society. 

Dr  J.  S.  Fraser  said  that  if  this  subject  was  somewhat  vague 
and  unsatisfactory  from  the  point  of  view  of  the  eye  specialist, 
it  was  even  more  so  from  that  of  the  nose  specialist.  One  saw 
occasionally  these  ocular  complications  in  connection  with  the 
accessory  sinuses,  or  at  least  cases  supposed  to  be  such.  He  had 
had  the  opportunity  of  observing  four  examples.  The  first  case 
was  sent  by  Dr  Mackay.  The  patient  had  exophthalmos  and 
complete  blindness  of  the  left  eye.  On  examination  of  his  nose 
he  was  found  to  have  atrophic  rhinitis  ;  there  was  a  little  muco- 
pus  in  the  nose.  Under  local  anaesthesia  the  ethmoid  region  was 
explored ;  there  was  absolutely  nothing  wrong ;  the  patient 
recovered,  the  eye  returning  almost  to  the  normal  position  and  the 
vision  improving  very  greatly.     The  second  case  was  that  of  a 
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miner  sent  by  Dr  Traquair  with  his  eye  protruding  and  the  orbital 
tissues  very  red.  Muco-pus  was  found  in  the  nose.  The  middle 
turbinal  was  removed  and  the  ethmoid  region  explored  ;  a  couple 
of  drops  <<i  pus  were  found,  and  again  the  patient  recovered,  the 
returning  to  the  normal  position  and  the  sight  almost  to 
normal.  In  the  third  case,  also  sent  by  Dr  Traquair,  the  patient 
refused  to  have  anything  done  ;  she  also  made  a  good  recovery. 
The  fourth  case  was  seen  with  Mr  Struthers  ;  Dr  Eraser's  view 
was  that  it  was  probably  not  connected  with  an  accessory  sinus, 
but  that  point  could  not  be  regarded  as  settled  yet. 

In  American  rhinological  journals  a  great  deal  had  been 
written  about  the  connection  of  retrobulbar  neuritis  with  the 
5Sory  sinuses,  and  largely  on  the  lines  he  had  indicated  in 
his  cases.  Neuritis  and  exophthalmus  are  found  on  examination 
of  the  eye  :  the  patient  is  sent  to  the  rhinologist,  who  mayor  may 
not  find  something  abnormal  in  the  nose,  and  the  patient  recovers 
with  or  without  operation.  It  is  very  difficult  to  sav  the  case 
would  not  have  recovered  if  the  nose  had  not  been  operated  on. 
He  suggested  that  local  blood-letting  might  have  something  to 
do  with  the  cases  which  recover  after  operation  on  the  nose.  He 
did  not  know  the  arrangement  of  the  arachnoid  sheath  of  the 
optic  nerve,  but  in  the  ear  one  does  meet  with  cases  where  there 
is  a  certain  amount  of  localised  meningitis — serous  meningitis — 
of  the  posterior  cranial  fossa  and  internal  auditory  meatus  in 
cases  which  have  had  past  attacks  of  optis  media  ;  the  patients 
become  very  deaf  and  suffer  from  giddiness  and  noises  in  the  ear  ; 
then,  after  a  lumbar  puncture  or  without  any  treatment,  the 
<  ondition  clears  up. 

Dr  Eason  said  he  would  like  to  put  Dr  Sinclair's  question  in 
another  way.  With  regard  to  the  order  in  which  the  blindness 
take^  place,  vi/..  upper  outer  quadrant,  then  the  lower,  the  lower 
nasal,  and  upper  nasal  last,  unless  this  blindness  is  induced  by 
ire  it  seemed  to  him  that  it  must  be  exceedingly  difficult  to 
explain.  He  would  like  therefore  to  hear  if  Dr  Traquair  has  any 
reason  which  could  explain  this  regular  order  in  every  case. 

Perhaps  it  would  be  of  more  general  interest  to  refer  to  the 
question  "l"  treatment.  As  Dr  Traquair  has  said,  acromegaly 
is  usually  associated  with  a  benign  state  of  affairs.  It  i^  known 
on  experimental  grounds  that  the  removal  of  the  thyroid  gland 
invariably  results  in  the  enlargement  of  the  pituitary-hyperplasia 
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and  hypertrophy.  Applying  that  therapeutically,  one  might 
reasonably  suppose  the  administration  of  thyroid,  in  cases  which 
depended  on  hyperplasia  and  simple  hypertrophy  of  the  pituitary 
body,  might  result  in  allaying  to  some  extent  the  hyperplasia  and 
hypertrophy.  Dr  Paterson  and  he  had  had  a  case  under  obser- 
vation for  some  years  treated  in  this  way.  He  would  have  felt 
inclined  to  say  that  this  patient  had  improved  ;  but  having  heard 
the  great  difficulty  that  exists  with  regard  to  these  cases,  the  only 
thing  he  could  say  was  that  the  patient  is  almost  as  expert  as  Dr 
Traquair — she  has  suffered  for  so  long  from  these  defects  in  vision, 
she  examines  herself  with  very  great  care.  Since  the  treatment 
was  instituted,  the  steady  loss  of  sight,  which  had  persisted  for 
three  or  four  years,  has  not  during  the  three  years  she  has  been 
on  thyroid  treatment  become  any  worse,  so  far  as  her  husband, 
who  is  an  intelligent  schoolmaster  in  Leith,  knows.  Therefore, 
Dr  Eason  thought  that  in  a  certain  proportion  of  these  cases  it 
might  be  a  reasonable  thing  to  try  thyroid,  more  especially  in 
those  cases  in  which  scotomas  are  not  present.  Dr  Traquair 
suggested  in  these  cases  that  the  scotoma  is  an  indication  of  a 
rather  bad  state  of  affairs  ;  but  the  succeeding  pictures  rather 
indicated  that  they  were  improving.  He  did  not  knowT  whether 
one  could  make  use  of  this  point  to  distinguish  between  a  malig- 
nant condition  and  a  benign  tumour  of  the  pituitary.  He  should 
like  to  know  if  Dr  Traquair  thinks  that  on  the  presence  or  absence 
of  scotoma  a  distinction  could  be  drawn. 

Dr  Traquair  in  reply  said  he  agreed  with  Dr  Sym  that  the  way 
in  which  the  scotoma  affected  the  apices  of  the  four  quadrants 
was  a  most  interesting  point,  as  was  also  the  course  of  the  loss  of 
vision  round  the  field,  clockwise  in  the  right  eye  and  counterclock- 
wise in  the  left.  The  explanation  of  these  points  depended  pre- 
sumably on  the  way  in  which  the  lesion  affects  the  fibres,  and  no 
doubt  upon  the  arrangement  of  the  fibres  in  the  chiasma.  Accord- 
ing to  text-book  descriptions  it  would  be  natural  to  expect  that 
the  upper  inner  quadrant  of  the  field  would  fail  third  and  the 
lower  inner  quadrant  last.  This,  however,  must  be  extremely 
rare,  if  it  occurs  at  all.  We  do  not  know  enough  about  it ;  more 
examinations  are  required,  and  post-mortems,  if  they  could  be 
obtained,  would  throw  some  light  upon  the  problem.  That 
pressure  had  something  to  do  with  the  condition  he  thought  no- 
body could  deny.     What  he  said  was  that  pressure  could  not  be 
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the  only  <>r  main  cause.  He  quite  agreed  with  Dr  Paterson  that, 
in  cases  where  a  large  scotoma  is  present  one  day  and  absent  the 
next,  the  cause  does  not  appear  to  be  pressure. 

Dr  Fraser  mentioned  a  case  of  recovery  alter  washing  pus 
out  of  the  right  antrum.  These  rapid  changes  with  scotomata 
are  due  to  some  vascular  or  congested  condition  in  the  neighbour- 
hood of  the  chisma,  and  may  be  compared  to  a  chiasmal  retrobulbar 
neuritis  ;  while  the  changes  in  the  nonscotomatous  type  arc  more 
comparable  to  simple  atrophy. 

The  question  of  the  clinical  significance  of  the  scotoma  and 
it>  bearing  on  malignant  tumour  was  a  feature  of  great  interest. 
The  scotomatous  type  indicates  a  more  active  lesion  than  that 
iated  with  the  nonscotomatous  type.  If  the  lesion  is  a 
tumour,  it  is  more  likely  to  be  an  actively  growing  tumour;  it 
would  of  course  be  going  too  far  to  say  that  malignancy  could 
be  diagnosed  in  this  way.  The  fact  that  a  scotoma  may  be  pre- 
sent at  one  time  where  there  is  a  tumour,  and  absent  at  another, 
^hows  that  the  congestion  around  the  tumour  varies,  the  scotoma 
disappearing  as  the  congstion  becomes  less  ;  also  the  tumour 
may  become  quiescent,  or  the  parts  may  temporarily  accommodate 
themselves. 

Where  recovery  occurs,  the  scotoma  may  disappear  entirely 
or  may  remain  to  a  greater  or  less  degree. 

He  thanked  the  members  of  the  Society  for  the  way  in  which 
they  had  listened  to  his  paper  on  a  subject  which  did  not  appeal 
my  of  them. 
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Soc.  U.K.,  191 1,  vol.  xxxi.  p.  51.  23  Ronne,  Klin.  Monatsbl.  f.  Augenheilk., 
1910,  Bd.  ii.  S.  455.  24  De  Schweinitz  and  Holloway,  Journ.  Amer.  Med. 
Assoc,  1912,  vol.  lix.  p.  1041  25  Lenz,  Klin.  Monatsbl.  f.  Augenheilk  ,  1905. 
Beilageheft,  S.  263.  26  Bartels,  Zeiischr.f.  Augenheilk,  1906,  Bd.  xvi.  S.  407. 
27  De  Schweinitz  and  Carpenter,  Journ.  Amer.  Med.  Assoc.,  1905,  vol.  xliv. 
p.  Si.  28Schnabel,  Zeiischr.f.  Augenheilk.,  1905,  Bd.  xiii.  S.  7. 
In  many  of  these  references  extensive  bibliographies  are  given. 


2.  ON  A  CONGENITAL  ANOMALY  OF  THE  URINARY 
APPARATUS  ASSOCIATED  WITH  ABSENCE  OF  PART 
OF  THE  ABDOMINAL  WALL  MUSCULATURE.  REPORT 
OF  A  CASE 

(With  Lantern  Demonstration) 

By  Lewis  Thatcher,  M.D.,  M.R.C.P.,  University  Tutor  in 
Clinical  Medicine 

The  following  case  seems  worthy  of  record  on  account  of  its  rarity 
and  the  extremely  interesting  nature  of  its  pathology. 

A  boy  aged  three  weeks  was  sent  to  the  Sick  Children's  Hospital 
by  Dr  Thomas  Finlay  for  advice  about  the  abdomen,  which  had 
been  noticed  flat  and  flaccid  since  birth.  He  was  well  otherwise, 
and  had  thriven  satisfactorily  on  the  breast.  Both  parents  were 
healthy,  the  mother  being  36  and  the  father  37  years  old.  This 
was  the  seventh  pregnancy ;  there  was  nothing  to  note  about 
the  other  children,  and  there  had  been  no  miscarriages.  The 
labour  was  normal,  there  being  no  hydramnios.  The  front  of 
the  chest  was  noticed  to  be  quite  flat  at  birth,  but  had  within  a 
few  days  assumed  its  present  prominence.  Nothing  abnormal 
had  been  noticed  by  the  mother  as  regards  the  functions  of  the 
bladder  and  rectum  :  there  had  been  no  constipation,  and  the 
urine  had  been  voided  freely  without  any  apparent  pain. 

The  following  notes  were  taken  at  the  time  of  admission. 

The  baby  is  fairly  well  developed,  the  weight  with  clothes 
being  61  lbs.  12  oz.  The  nose  is  broad  and  flat,  and  there  is  slight 
asymmetry  of  the  pins  of  the  ears. 

The  thorax  looks  short,  and  is  wide  below.     The  anterior  wall 
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struck  by  the  almost  complete  absence  of  muscular  tissue  in  the 
usual  situations.  Only  for  an  inch  or  so  below  the  costal  margin 
was  there  any  trace  of  the  recti,  each  being  represented  by  a  thin 
indefinite  band  of  fibres.  Transverse  sections  through  the  normal 
position  of  the  recti  above  and  below  the  umbilicus,  and  also 
through  the  anterior  part  of  the  lumbar  region,  were  stained  by 
Van  Gieson's  method,  and  no  muscular  tissue  could  be  recognised 
in  them.  The  psoas  and  other  posterior  abdominal  muscles,  the 
thoracic  and  perineal  muscles,  and  the  diaphragm,  seemed  normal. 

The  apex  of  the  bladder  was  attached  to  the  region  of  the 
umbilicus  by  the  remains  of  the  urachus,  which  was  only  half  an 
inch  long,  and  took  the  form  of  a  longitudinal  band  of  fibrous 
tissue.  There  was  also  another  cordlike  band  about  one  inch 
long  which  connected  the  anterior  wall  of  the  bladder  to  the  anterior 
abdominal  wall,  and  in  this  part  the  cyst  palpated  during  life  was 
developed. 

The  bladder,  turned  down  in  the  photographs,  was  seen  to  be 
enormously  dilated  and  hypertrophied  (Fig.  3).  It  measured 
three  inches  from  apex  to  base,  and  two  inches  across  at  its  widest 
part.  On  opening  it  by  an  anterior  incision  the  wall  was  found  to 
be  between  \  and  §  of  an  inch  in  thickness,  and  was  very  firm. 
The  urethral  and  ureteral  orifices  were  not  dilated  in  any  way, 
and  a  large  probe  passed  easily  from  the  bladder  through  the 
urethra  and  vice-versa.  A  fine  probe  could  with  difficulty  be  passed 
into  the  ureteral  openings,  and  there  was  no  sign  of  kinking.  It 
had  previously  been  found  impossible  to  regurgitate  urine  from 
the  bladder  into  the  ureters  by  pressure  over  the  viscus,  although 
it  could  easily  be  expressed  from  the  urethra.  Similarly,  on 
pressing  over  the  ureters,  the  resistance  was  so  marked  that 
it  was  doubtful  whether  any  urine  passed  on  into  the  bladder 
or  not. 

Sections  cut  from  the  bladder  wall  in  a  longitudinal  direction 
were  compared  with  those  from  a  normal  child  (Figs.  4  and  5). 
They  showed  a  great  increase  in  the  fibrous  tissue  elements  in  all 
three  coats,  especially  the  submucous.  The  muscular  coat  was 
much  broken  up  by  this  fibrous  tissue,  the  stroma  penetrating 
it  from  the  subperitoneal  and  submucous  layers.  The  lining 
epithelium  showed  catarrh. 

Both  ureters  were  greatly  dilated  and  tortuous,  closely  resembling 
both  in  size  and  general  appearance  the  small  intestine  which  lay 
over  them  (Fig.  3).     The  walls  were  thinned,  and  the  dilatation 
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ended  abruptly  at  the  bladder,  for  the  intramural  portion  was  very 
narrow.  The  ureters  entered  at  their  usual  situation  ;  they  showed 
no  sign  of  kinking,  and  were  patent  throughout. 

The  right  kidney  was  small,  with  marked  hydronephrosis; 
the  left,  about  the  usual  size,  with  the  pelvis  but  little  dilated. 
In  both,  the  foetal  lobulation  was  well  marked.  The  suprarenals 
appeared  health}',  and  the  relations  between  bladder  and  rectum 
showed  no  abnormality.  Both  testicles  were  found  lying  free  just 
below  the  kidneys,  and  seemed  normal  in  every  way. 

The  stomach  was  narrow  and  contracted :  the  bowel  and 
pancreas  normal,  with  no  dilatation  of  any  part  of  the  former. 
The  liver  and  spleen  showed  no  change.  There  was  no  rign  of 
recent  or  old  peritonitis. 

In  the  right  lung  there  were  considerable  patches  of  broncho- 
pneumonia and  collapse  in  all  three  lobes,  this  being  the  cause  of 
death. 

To  sum  up,  then,  there  was  marked  hypertrophic  dilatation 
of  the  urinary  bladder,  with  dilatation  of  the  ureters  and  hydro- 
nephrosis, without  any  organic  obstruction  to  the  urinary  flow. 

The  abdominal  wall  was  very  lax,  the  abdominal  muscles  were 
completely  absent  in  their  lower  and  antero-lateral  parts,  and  the 
thorax  markedly  prow-shaped  anteriorly.  The  testicles  were 
undescended.  There  was  some  asymmetry  of  the  face  and  pinnae 
of  the  ears,  and  slight  congenital  dislocation  of  the  hips.  The 
urinary  functions  had  been  carried  on  quite  satisfat  torily,  and  the 
child  had  thriven  well  until  it  developed  broncho-pneumonia,  ol 
which  he  died  at  the  age  of  two  months. 

This  case  illustrates  typically  a  group  oi  malformations  which 
has  b.  en  but  seldom  des<  ribed,  for  I  have  only  been  able  to  collect 
thirteen  other  examples  from  the  literature.  Of  these,  the  first 
three — those  of  Frohlich,  Von  Ammon,  and  Henderson — are 
incomplete  and  quite  unsatisfactory.  The  remainder  fall  into 
line  with  the  case  now  described,  and  a  scrutiny  <>i  these  elev<  □ 
shows  the  following  characteristics. 

Th  death,  if  this  occurred,  was  within  a  lew  days,  1  1  ase 

(Parker);  about  "ne  month,  1  cas<  Bolton);  within  two  months, 
Guthrie,  Garrod  and  Davies,  and  the  present  one);  about 
nine  months,  2  cases  (Bolton  and  Hall,  Batten). 

Of  the  others,  their  were  alive  at  two  wars,  1  case  (Piatt)  ; 
at  th  -,  1  case  (Mollison)  :   at  six  years,  1  case  (Osier)  ;   at 

its,  1  •  as<    Stumme). 
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These  figures  show  at  once  that  some  degrees  of  the  condition 
are  compatible  with  life,  and  in  only  one  case  was  anything  noted 
amiss  with  the  functions  of  the  bladder.  Here  there  was  frequency 
of  micturition,  with  the  passage  of  between  60  and  80  ounces  of 
urine  per  day  (child  aged  6  years).  Catarrh  of  the  vesical  mucous 
membrane  was  found  in  the  present  case.  SpeciaUy  interesting 
was  Stumme's  case,  where  laparotomy  was  done  at  the  age  of 
seventeen  years,  in  order  to  separate  the  apex  of  the  bladder  from 
the  umbilicus.  Cystoscopic  examination  had  shown  the  bladder 
wall  to  be  unduly  thrown  into  folds,  and  the  orifices  of  the  ureters 
to  be  displaced  somewhat  from  their  usual  situations.  It  was 
therefore  considered  possible  that  the  ureters,  and  also  the  urethra, 
might  be  kinked,  causing  obstruction.  After  the  operation  the 
bladder  wall  presented  a  more  normal  appearance,  and  it  was 
concluded  that  the  obstruction  had  been  relieved.  As,  however, 
the  patient  had  lived  until  the  age  of  seventeen  years,  some  re- 
arrangement must  have  been  arrived  at  long  before  the  operation 
was  done  at  all. 

All  the  cases  reported  have  been  males. 

Some  asymmetry  of  the  skull  and  of  the  pinnae  of  the  ears  was 
also  noted  by  Garrod  and  Davies,  and  in  their  case  there  was 
double  talipes  equinus  in  addition. 

The  prow-shaped  deformity  of  the  thorax,  together  with  the 
widening  of  its  lower  margin,  can  be  accounted  for  by  the  absence 
of  the  usual  mooring  down  of  the  chest  wall  by  the  recti  and  other 
abdominal  muscles.  The  thorax  is  fiat  at  birth,  and  becomes 
deformed  with  the  onset  of  respiratory  movements. 

The  testicles  were  described  as  undescended  in  all  the  cases 
except  one,  and  in  it  the  point  was  not  mentioned.  This  would 
be  caused  by  actual  blocking  up  of  their  path  by  the  enormous 
bladder,  interfering  with  the  formation  of  the  gubernacula. 

The  great  shortening  of  the  urachus,  so  that  the  bladder  is  fixed 
almost  directly  to  the  anterior  abdominal  wall,  is  striking.  It  is 
accounted  for  by  the  early  dilatation  of  the  bladder.  In  this  way 
the  organ  comes  to  be  formed,  not  only  from  the  central  third  of 
the  intra-embryonic  portion  of  the  allantois,  as  is  usual,  but  also 
from  the  outer  third,  up  to  the  body  wall.  This  is  important, 
because  the  pull  of  the  bladder  when  it  empties  itself  is  now  direct 
on  the  abdominal  wall,  and  not  exerted  on  the  lax  cordlike  connec- 
tion of  the  normal  urachus.  In  one  case  the  urachus  remained 
patent. 
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The  appearance  of  the  abdomen  is  at  once  very  suggestive 
of  great  previous  distension,  which  had  always  disappeared  before 
birth  (Figs,  i  and  2).  In  no  case  has  any  sign  of  previous  ascites 
been  found.  The  longitudinal  furrows,  with  the  umbilicus  repre- 
sented in  the  bottom  of  one  of  them,  can  best  be  explained  in  the 
following  manner  :  Owing  to  the  extreme  intra-abdominal  tension 
in  earlier  life,  the  deeper  layers  of  the  skin  are  ruptured.  When 
this  pressure  is  removed,  the  pull  of  the  contracting  bladder,  now 
direct,  would  naturally  throw  the  lax  abdominal  wall  into  longi- 
tudinal folds,  and  these  would  fall  along  the  lines  of  weakness. 

The  microscopical  examination,  fully  described  by  Batten,  may 
be  summarised  as  follows  :  The  oblique  and  transverse  muscles 
arc  comparatively  well  developed  at  the  periphery  posteriorly 
and  below  the  costal  margin.  Elsewhere  there  is  nothing  to  show 
that  the  muscular  tissue  has  ever  been  present.  The  fibres  of  the 
aponeurosis,  which  form  a  striking  feature  in  normal  sections, 
are  here  almost  entirely  absent.  The  few  muscle  fibres  present 
resemble  unstriped  muscle,  or  striped  muscle  at  a  very  early  stage 
of  development.  There  is  nothing  to  show  that  atrophy  of  pre- 
viously formed  muscular  tissue  had  taken  place,  and  the  spinal 
cord  was  Found  to  show  no  deviation  from  the  normal.  Guthrie, 
and  also  Garrod  and  Davies,  described  the  quadrati  lumborum 
a>  thin,  imperfect  sheets  of  muscle.  Apart  from  these,  no  other 
muscular  defect  has  been  described.  Mollison's  case,  when  re- 
examined after  one  year,  was  thought  to  show  more  resistance  in 
the  middle  line,  apparently  due  to  further  development  of  the 
recti. 

The  condition  of  the  urinary  tract  is  typical  of  these  cases, 
and  in  none  of  them  was  there  ever  found  any  organic  obstruction 
to  the  flow  of  urine. 

Congenital  hypertrophic  dilatation  of  the  bladder  associated 
with  dilatation  of  both  ureters  and  hydronephrosis  is  often  found 
without  coexisting  changes  in  the  abdominal  musculature. 

Firstly,  when  secondary  to  an  organic  obstruction  oi  the  urethra. 
It  a  congenita]  malformation,  this  is  usiialh  about  the  posterior 
part,  presumably  because  of  a  more  complicated  origin  from  the 
urogenital  sinus.  This  obstruction  may  be  valve-like,  and  there- 
fore not  impede  the  passage  ol  a  catheter.  Excessive  phimosis 
has  also  been  considered  a  d<  termining  cause. 

Secondly,  without  any  organic  obstruction  ol  this  sort,  Ai/.t 
ascribed  it  to  hydramnios,  with  consequent  upsetting  oi  normal 
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balances.  The  amniotic  fluid,  however,  has  frequently  been 
observed  to  be  scanty.  As  an  alternative  he  agrees  with  the 
theory  of  previous  temporary  obstruction,  such  as  kinking  of  the 
ureters,  the  neck  of  the  bladder,  or  the  penis.  John  Thomson 
suggested  that  this  obstruction  is  caused  at  the  neck  of  the  bladder, 
and  is  functional.  There  is  a  developmental  defect  of  the  nervous 
mechanism  governing  the  co-ordination  of  the  muscle,  and  therefore 
the  sphincter  fails  to  open  when  the  distension  of  the  viscus  reaches 
a  certain  pitch.  This  results  in  hypertrophic  dilatation  which 
may  become  very  great.  Later  on,  the  bladder  is  able  to  empty 
itself,  and  the  excretion  of  urine  continues,  even  although  the 
anatomical  changes  are  so  marked.  In  this  way  the  condition 
shows  analogies  to  other  congenital  affections — hypertrophic  sten- 
osis of  the  pylorus,  and  idiopathic  dilatation  of  the  colon. 

It  is  possible  that  the  ureteral  dilatation  and  hydronephrosis 
may  be  a  later  effect,  and  due  to  partial  occlusion  of  the  intramural 
portion  of  the  ureters  by  the  greatly  hypertrophic al  bladder 
wall.  If  caused  by  direct  back  pressure,  the  ureteral  openings 
would  be  dilated,  which  is  not  found  to  be  the  case.  It  has  been 
shown  experimentally  that  under  normal  conditions  the  intra- 
ureteral  pressure  is  very  slight.  A  comparatively  small  increase 
results  in  complete  stoppage  of  urinary  secretion. 

The  occasional  association  of  these  changes  with  mal-develop- 
ment  of  the  abdominal  wall  musculature  has  been  explained  in 
several  ways.  Bardeen,  from  a  purely  embryological  standpoint, 
suggested  two  possibilities :  First,  that  the  condition  of  the 
muscles  is  primary,  and,  owing  to  this  lack  of  resistance,  when  the 
bladder  begins  to  fill  with  urine  it  tends  to  expand  rather  than  to 
expel  its  contents  through  the  urethra  into  the  amniotic  cavity. 
Second,  that  both  conditions  are  due  to  a  common  cause,  viz., 
an  abnormal  arrangement  in  the  blood-vessels  of  the  embryo, 
whereby  the  formation  of  the  membrana  reuniens — the  early 
covering  of  the  abdominal  cavity — is  interfered  with.  Conse- 
quently, the  growth  of  the  flat  enclosing  muscles  does  not  occur. 
At  the  same  time,  circulatory  disturbances  give  rise  to  abnormal 
conditions  found  in  the  bladder  and  ureters.  A  third,  and  more 
practical  explanation  is  that  first  accepted  by  Stumme.  It  is 
that  the  muscular  defect  is  secondary  to  the  greatly  increased 
intra-abdominal  tension  caused,  during  some  period  of  intrauterine 
life,  by  the  enormous  size  of  the  bladder. 

This  suggestion  is  the  most  feasible  for  the  following  reasons  : 
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1.  The  appearance  of  the  abdomen  is  in  every  way  very  suggestive 
of  previous  great  distension.  The  presence  of  the  furrows,  and  the 
abnormality  of  the  umbilicus,   has  already   been   accounted   for. 

2.  Nothing  ha--  been  found  to  account  for  this  except  the  enormously 
hypertrophied  bladder,  which  has  also  expanded  to  its  furthest 
limits  up  t<>  the  anterior  abdominal  wall.  3.  It  is  evident,  from 
the  extent  of  their  connections,  that  the  anterior  abdominal  wall 
and  the  anterior  wall  of  the  bladder  have  been,  at  one  time,  in  very 
intimate  contact.  4.  The  area  over  which  the  muscles  are  absent 
is  roughly  one  which  would  be  subjected  to  direct  pressure  by  a 
tumour  in  the  lower  part  of  the  abdomen,  and  anchored  to  the 
umbilicus.     Elsewhere,  they  are  comparatively  well  developed. 

It  is  therefore  probable  that  these  muscles  are  prevented  from 
growing  forward  in  the  usual  manner;  for  it  has  been  shown  that 
there  is  not  an  atrophy,  but  a  complete  lack  of  development  of 
the  muscular  ti>sue.  I  can  find  no  record  of  any  other  instance 
of  symmetrical  absence  of  parts  of  several  pairs  of  muscles.  More- 
over, their  i>  a  possible  parallel  to  this  mal-development  from 
pressure  in  those  cases  of  congenital  unilateral  pectoral  defect. 

In  conclusion,  I  wish  to  express  my  indebtedness  to  Dr  John 
Thomson  for  permitting  me  to  publish  the  case,  and  also  to  Dr 
Thomas  Finlay,  tor  much  valuable  information. 

Discission 

(Mr  Cotterill  having  to  have  the  Meeting,  Dr  PI  ay  fair  here  took 
the  Chair.) 

Dr  Play/air  said  the  Society  had  listened  with  the  greatest 
pleasure  to  Dr  Lewis  Thatcher's  paper,  which  was  much  enhanced 
by  the  beautiful  illustrations  and  very  excellent  sections  shown. 
It  was  a  special  pleasure  to  be  present  on  this  occasion,  because  he 
believed  that  this  was  Dr  Lewis  Thatcher's  firsi  paper  to  the 
Society;  he  hoped  they  would  have  many  others,  and,  judging 
by  this  one,  they  would  be  of  a  high  standard. 

I>>  r  had  really  nothing  to  ;L<M  to  what  had  been 

-aid  by  Di  1  hatchet ,  but  wished  to  endorse  the  Chairman's  remarks. 
A  deformity  become-  interesting  when  one  can  find  other  cases  like 
it  :   to  describe  an  isolafc  d  deformity,  no  matter  how  peculiar  it  is, 
is  in  itself  of  no  great  clinical  interest  ;    it  i->  only  when  you 
other  instances  th.it    it    i^  of  value,     Dr  Thatchei    has  coll 
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and  brought  together  a  number  of  cases  which  show  that  this  set 
of  malformations  occur  together  as  a  definite  disease.  When  one 
compares  the  photographs  of  this  case  with  other  recorded  cases 
the}T  are  found  to  be  absolutely  identical.  He  had  seen  a  case  of 
considerable  interest  indirectly  suggesting  that  there  was  much 
reason  for  supposing  hypertrophy  of  hollow  organs  to  have  a 
functional  origin.  A  child  was  admitted  to  hospital  with  a  history 
of  vomiting  ;  it  suffered  from  wasting  and  died,  as  these  marasmic 
children  do,  without  any  other  definite  symptoms.  Post-mortem 
examination  showed  a  curious  condition.  The  stomach  was 
hvpertrophied  and  dilated,  the  walls  being  as  thick  as  those  of  the 
average  adult  organ  ;  the  descending  colon  was  also  enormously 
hvpertrophied,  the  ureters  were  hvpertrophied  and  dilated  to  the 
size  of  the  small  intestine  of  a  child.  There  was  no  obstruction 
to  any  of  these  large  hollow  viscera  as  far  as  one  could  find.  That 
case  showed  that  there  must  be  some  common  cause  for  this  multiple 
hypertrophy  of  hollow  viscera,  and  of  course  the  idea  of  faulty 
innervation  suggests  itself  as  a  valid  explanation.  He  thought 
the  Society  was  very  much  indebted  to  Dr  Thatcher  for  bringing 
the  subject  forward. 

Dr  Lewis  Thatcher  in  reply  thanked  the  Society  for  so  kindly 
listening  to  his  paper.  He  thought  that  perhaps  he  had  not  in 
his  paper  sufficiently  emphasised  the  absolute  laxity  of  the  abdo- 
minal wall. 


Meeting  VIII.— May  21,  1913 

Mr  J.  M.  Cotterill,  Preside;//,  in  the  ChaU 
This  was  a  clinical  meeting  held  in  the  Royal  Infirmary. 

I.  Exhibition  of  Patients 

Medical  Cases 

1.  Dr  Dawson  Turner  showed — 

(a)  Medullary  carcinoma  in  a  female,  aged  54,  recommended 
radium  treatment  by  Mr  Miles.  Disease  began  three  years  ago  by 
a  growth  in  the  left  axilla  ;  this  and  the  breast  were  removed  in  191 1 
by  Mr  Stiles.     In  1912  a  rapidly  growing  recurrence  in  the  scar  was 
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removed  ;  in  January  1913  she  was  admitted  for  radium  treatment 
for  a  secondary  growth  over  the  sternun,  accompanied  by  lancinat- 
ing pain.  In  six  weeks'  time  both  the  growth  and  the  pain  had 
disappeared. 

(b)  Rort-wine  staix  followed  by  cheloid  in  a  female,  aged  20, 
recommended  by  Dr  Keppie  Paterson.  Patient  has  had  treatment 
by  carbonic  snow  and  nitric  acid  without  much  benefit.  Four 
months  ago  a  thickening  began  in  the  lower  part  of  the  stain  ;  this 
spread  traversely,  and  on  admission,  on  April  3rd,  1913,  could  be 
felt  as  a  hard,  fibrous  band.  Under  radium  treatment  this  as  well 
as  the  stain  are  in  process  of  disappearing. 

2.  Dr  Melville  Dunlop  showed — 

(a)  Syphilitic  synovitis  of  both  kxefs.  A.  G.,  boy  aged  8 
years.  Specific  family  history.  Healthy  at  birth,  and  no  symptoms 
of  congenital  syphilis  noticed.  A  year  ago  developed  keratitis  in 
the  left  eye,  and  after  a  month  a  similar  condition  showed  itself  in 
the  right  eye.  Six  months  later  right  knee  gradually  commenced 
to  increase  in  size,  without  pain  or  fever.  He  could  move  it  freely, 
but  it  was  stiff  on  walking.  This  was  followed  by  an  exactly  similar 
condition  in  the  left  knee.  Treated  with  salvarsan.  Gradual 
improvement. 

(b)  Case  of  PERSISTENT  PURPURA.  N.  F.,  aged  10.  Complaint 
— haemorrhages  under  skin,  at  first  of  small  size,  gradually  increasing 
in  size.  The  sp  its  are  scattered  all  over  the  body,  and  are  produced 
by  lightest  pressure.  Spots  more  plentiful  over  bony  prominences 
— spine,  iliac  crest,  etc.  Occasional  haemorrhages  from  mouth  and 
nose.  Duration,  2  years.  Attacks  gradually  getting  more  severe, 
and  the  child  is  becoming  anaemic.     No  treatment  of  any  avail. 

3.  Dr  R.  A .  Fleming  showed — 

(a)  Rachitic-lookixg  deformity  of  pelvis  and  legs,  asso- 
ciated with  spastic  paraplegia.  C.  M.,  female,  ast.  26.  Height 
4  feet.  Has  been  deformed  since  childhood.  Stillness  in  hips  for 
past  two  v  .11-,  and  been  unable  to  walk  during  that  time.  Nothing 
of  importance  in  family  history.  Sensation  in  legs  unaffected. 
Tendon  responses  exaggerated.  Ankle  clonus  present.  Plantar 
exto  usion. 

(b)  Clubbing  of  fingers  and  toes  from  childhood,  associated 
with  bronchiectasis  ol  9  years'  duration.  G.  R.,  sailor,  aet  24. 
Clubbing  of  fingers  and  toes  as  long  as  lie  can  remember,     Has  had 


144  EXHIBITION    OF    PATIENTS 

several  attacks  of  pneumonia,  the  last  one  in  1910  being  followed 
by  empyema  of  left  side.  Operation  performed  at  Hull  Royal 
Infirmary  ;  wound  healed  in  7  months.  Is  markedly  cyanosed. 
Evidence  of  bronchiectatic  cavities  ;  "  clubbing  "  probably  due  to 
congenital  heart  lesion,  and  possibly  patent  foramen  ovale. 

4.  Dr  John  Eason  showed — 

Two  cases  of  infantilism  of  tancreatic  type. 

(a)  J.  W.,  aged  15  years,  has  had  diarrhoea  for  6  months  and 
diabetes  insipidus  for  4  months.  Boy  extremely  emaciated  when 
admitted  to  the  ward.  No  pain  or  discomfort  in  abdomen.  Very 
frequent,  large,  unformed  motions  containing  high  percentage  of  fat. 
Small  stature.     Improvement  under  treatment. 

(b)  T.  F.,  aged  20  years.  Complains  of  pain  in  abdomen.  Dura- 
tion 9  years.  Had  severe  "  catarrh  of  stomach  "  11  years  ago. 
Present  symptoms  are  :  pain  in  the  abdomen,  vomiting  after  meals, 
anorexia,  diarrhoea,  fatty  stools.  Emaciation  is  considerable, 
and  there  is  moderate  delay  in  development. 

5.  Dr  Edwin  Branwell  showed — 

Paralysis  of  third  and  fifth  cranial  nerves.  Female, 
aged  41.  History. — In  June  1912,  after  several  days  of  neuralgia, 
left  side  of  face  developed  facial  and  corneal  herpes  and  complete 
paralysis  left  fifth  nerve.  Trigeminal  paralysis  persists,  and  now 
has  complete  palsy  left  third  nerve.  No  headache,  vomiting,  or 
optic  neuritis.     Wassermann  negative. 

Sutgical  Cases 

1.  Professor  Caird  showed — 

(a)  A.  M.,  aged  50.  Intestinal  obstruction.  Colostomy — 
early  March  1908.  End  of  month — resection  of  columnar-celled 
carcinoma  of  pelvic  colon.  November  1909,  closure  of  artificial 
anus.  Early  1911,  ventral  hernia  developed  at  site  of  artificial  anus. 
May  9th,  1913,  operation  for  ventral  hernia  and  return  of  adherent 
area  of  old  colostomy. 

(b)  J.  L.,  aged  52.  Pyloro-gastrectomy  for  carcinoma. 
Symptoms. — Dyspepsia,  pain,  vomiting,  rapid  emaciation.  Dura- 
tion, 3  J  months.  Free  HC1  absent ;  residual  food.  On  palpation 
nil.  Diagnosis. — Pyloric  carcinoma  fixed  under  cover  of  liver.  At 
operation,  carcinoma  found  under  liver,  but  quite  mobile  and 
operable. 
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2.  Mr  Charles  W.  Cathcart  showed — 

Case  of  epithelioma  following  injury.  Seven  weeks  before 
admission  a  miner  was  cut  with  a  fragment  <>!  stone  below  the  eye. 
At  the  end  of  a  week  an  ulcer  formed  at  the  spot  and  enlarged 
steadily.  It  was  crateriform.  contained  stinking  sebaceous  matter, 
and  showed  definite  microscopical  characters  of  epithelioma. 

3.  Mr  David  Wallace  showed — 

(«7)  Partial  (esophagectomy.  M.  M.,  spinster.  47  years  of 
age,  complained  of  a  sore  throat.  Duration  one  year.  No  cause. 
Swallowing  gradually  became  more  difficult.  Her  doctor  sent  her 
to  Infirmary  in  end  of  April,  where  on  cesophagoscopy  Dr  J.  S. 
Fraser  saw  an  irregular  ulcer  in  upper  part  of  (esophagus.  lie 
removed  a  small  portion,  which  was  micros,  epithelioma.  Operation 
6th  May  1913.  One  or  two  small  glands.  Disease  apparently 
completely  removed. 

(b)  TUBERCULOUS  STRICTURE  AT  ILEOCECAL  JUNCTION.      W.  B., 

aged  4/,  years.  Symptoms,  pain  and  constipation,  first  noticed  six 
weeks  ago.  Was  thought  to  be  appendicitis,  and  sent  to  the 
Infirmary  for  operation.  Easily  palpable  tumour,  hard  and  mobile. 
No  visible  peristalsis.  No  diarrluea.  No  wasting.  Provisional 
diagnosis  carcinoma.  Operation  30th  April  1913.  Tumour  of 
caecum,  hard  nodules  disseminated  in  meso-colon  and  in  wall  of 
ileum.  Glands  hard  and  enlarged.  Apparently  typical  dissemina- 
tion of  carcinoma,  and  thought  not  removable.  Short  circuit 
performed.  Ileum  to  transverse  colon — lateral  anastomosis.  Nodule 
removed.     Micros,  typical  tubercle. 

(c)  Plated  Humerus  for  ununited  fracture  of  three  months' 
duration  R.  S.,  aged  19  years.  Fracture  of  shaft  of  humerus  at 
junction  of  upper  and  middle  thirds. 

4.  Mr  Miles  showed — 

(a)  Man,  at.  40.  suffering  from  gummatous  meningitis  affecting 
region  of  pons,  with  symptoms  simulating  cerebral  tumour. 
Positive  Wassermann  reaction.  June  1912  Sight  began  t<>  fail  ; 
temporarily  improved  b}  glasses.  Dec.  1912 — Lost  sight  of  right 
eye,  could  not  see  target  while  shooting  :  severe  headache  ;  vomit- 
ing; hearing  defective  especially  in  right  ear.  Feb.  r.913  Lost 
sight  of  left  eye  :  right  fat  ial  paralysis.  Under  treatment  by 
potassium  iodide  headache  and  vomiting  ceased.  No  improvement 
in  vision. 

K 
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Present  condition. — Complete  blindness  of  right  eye  ;  marked 
loss  of  visual  acuity  in  left  eye  ;  greatly  contracted  field  ;  no 
hemianopia.  Nerve  deafness  on  right  side.  Paralysis  of  right  side 
of  face  of  peripheral  type.  No  evidence  of  involvement  of  limbs  or 
other  cranial  nerves. 

Under  further  treatment  by  potassium  iodide  and  mercury  there 
has  been  decided  improvement  in  symtpoms. 

(b)  Man,  get.  53,  eleven  months  after  occipital  decompression 
operation  for  tumour  of  cerebello-pontine  angle.  July  191 1 — 
Severe  and  persistent  occipital  headache.  Feb.  1912 — Unsteady 
gait  ;  tendency  to  fall  to  right  ;  great  muscular  weakness  ;  gnawing 
pain  in  right  arm.  Constant  nausea,  only  occasional  vomiting. 
Gradual  impairment  of  vision.  Loss  of  memory  and  confusion  of 
ideas.  Difficulty  in  expressing  himself.  June  1912 — All  symptoms 
getting  rapidly  worse.  Stone-deaf  in  right  ear ;  hearing  very 
defective  in  left.  Lateral  nystagmus  to  right,  very  slight  to  left. 
Marked  double  optic  neuritis — advancing.  Impairment  of  sense 
of  touch,  to  heat,  cold,  and  sense  of  position.  No  Jacksonian 
symptoms.  No  localised  paralysis  of  limbs.  Specific  infection  30 
years  ago.  No  improvement  from  iodides  and  mercury.  25th 
June  1912 — Operation.  Tumour  size  of  pigeon's  egg  found  in 
cerebello-pontine  angle — considered  irremovable. 

Present  condition. — No  headache  or  vomiting.  Sight  much 
improved  ;  can  read  evening  paper.  Hearing  much  improved. 
Walks  out  daily.     Bright  and  cheerful. 

5.  Mr  W.  J.  Stuart  showed— 

Three  children  after  operation  for  tuberculosis  of  bodies 
of  vertebrae.  Spinous  processes  partially  broken  and  bent,  so 
that  tip  of  one  spine  is  alongside  base  of  next.  Laminae  similarly 
treated.  In  one  case  a  rib  used  to  reinforce.  Operation  is  sub- 
periosteal. Object  is  to  secure  perfect  immobilisation  by  ankylosing 
diseased  vertebras  to  one  another  and  to  healthy  vertebrae.  Patients 
walk  in  three  to  four  months. 

6.  Mr  Fraser  showed — 

Cases  illustrative  of  the  elastic  ligature  treatment  of  um- 
bilical hernias  in  children. 

7.  Mr  Scot  Skirving  showed — 

(a)  Inveterate  case  of  tuberculosis  of  left  humerus  and 
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SCAPULA  treated  by  Ileo-sigmoidostomy.  Girl,  set.  q  years.  Joint 
first  affected  three  years  ago.  Various  minor  operations.  Excision 
of  head  of  humerus  and  3  inches  of  shaft.  April  24,  1912.  Multiple 
septic  sinuses.  X-rays  after  bismuth  meals  showed  slight  delay. 
Qeo-sigmoidostomy  April  30,  1913.  At  operation  no  evidence  of 
"  kinks."  but  colon  somewhat  loaded.  Since  operation  distinct 
improvement.  Some  sinuses  dosed,  others  more  healthy,  com- 
plexion clearer.     Will  be  shown  again  later. 

(b)  Youth  with  Mobile  Knee-joint  after  drainage  for  acute 
INFECTIVE  synovitis.  Small  punctured  wound  of  right  knee-joint, 
Feb.  20,  1913.  All  the  signs  and  symptoms  of  very  acute  infective 
synovitis  when  seen  on  third  day.  Joint  opened  and  four  ounces 
of  pus  evacuated  ;  washed  out  with  1-1000  corrosive  ;  drained 
through  supra-patellar  pouch  for  ten  days.  Later,  massage  and 
passive  movement.  Articular  cartilages  were  not  affected.  Shown 
on  account  of  the  age  (16J  years). 


Meeting  IX.     June  4,  1013 
Mr  J.   M.  Coi  ilk  1 1. 1.,  President,  in  the  Chair 

I.  Original  Communications 

f.  ANTE-MORTEM  THROMBOSIS  IN  THE  RIGHT  HEART 
AND  PULMONARY  ARTERIES  AS  A  CAUSE  OF 
DEATH    IN    LOBAR   PNEUMONIA 

By  R.  A.  Fleming,  M.D.,  F.R.C.P.,  Assistant-Physician, 
Royal  Infirmary 

It  requires  some  courage  to  discuss  a  proposition  of  which  Professor 
\Y.  II.  Welsh1  writes,  "The  sixteenth-century  error  oi  mistaking 
for  ante-mortem  coagula  the  firm  yellowish-white  cardiac  clots 
intimately  intertwined  with  the  columnar  carneae,  and  found  after 
death  from  pneumonia  more  frequently  than  from  any  other  dis 
has  not  wholly  disappeared  at  the  end  of  the  nineteenth  century, 
for  coagulation  of  blood  in  the  right  heart  is  still  oc<  asionally  spoken 
of  as  a  spe<  ial  danger  in  pneumonia." 

1  Clifford  Allbutt,  "  System  oi  Aledii  ine,"  2nd  edition. 
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Years,  ago,  when  pathologist  to  the  Royal  Infirmary  here,  I 
was  struck  by  the  uniformity  with  which  clotting  occurred  in 
the  right  heart  and  the  larger  pulmonary  arteries  in  pneumonia, 
and  seeing  a  case  during  life  in  which  I  ventured  to  diagnose — 
and  it  happened  correctly — such  ante-mortem  clotting,  I  examined 
the  heart  and  pulmonary  arteries  in  all  cases  of  pneumonia 
which  came  under  my  observation  in  the  pathological  depart- 
ment. Dr  D.  A.  Welsh,  now  Professor  of  Pathology  in  Sydney 
University,  carried  out  similar  observations,  and  I  am  indebted 
to  him  for  permission  to  refer  to  some  of  his  cases  in  the  statistics 
I  offer  later. 

To  make  my  paper  and  premises  of  argument  clear  I  must  refer 
at  the  outset  to  two  points. 

I  am  designating  as  ante-mortem  blood-clot  the  firm  opaque 
fibrin  clots  found  in  the  right  heart  in  certain  cases  of  croupous 
pneumonia.  They  may  arise  in  the  right  auricle  or  ventricle  ;  they 
are  attached  fairly  firmly  to  such  structures  as  the  musculi  pectinati 
of  the  right  auricle,  the  chordae  tendineae  of  the  tricuspid  valve,  and 
the  columnae  carneae  of  the  wall  of  the  right  ventricle,  and  they 
extend  through  the  pulmonary  orifice,  the  clot  generally  having 
moulded  on  it,  if  it  be  extensive,  the  impression  of  the  pulmonary 
cusps,  and  they  may  reach  into  the  quite  small  branches  of  the 
pulmonary  artery.  These  clots  are  not  adherent  to  the  pulmonary 
arterial  wall,  and  they  often  show  some  coloured  and  obviously 
post-mortem  clot  associated. 

I  do  not  include  the  thrombosis  found  along  with  endocarditis 
or  myocardial  inflammation  or  softening,  and  which  everyone 
agrees  occurs  during  life. 

Coagulation  of  the  blood  is  one  of  the  most  intricate  problems 
of  haematology,  and  is  one  of  great  practical  importance,  especially 
if  it  can  be  established  that  the  colourless  clots  just  referred  to 
are  ante-mortem  in  formation. 

Blood  coagulates  because  fibrin  threads  are  formed  and  fibrin- 
ogen is  converted  into  fibrin  by  the  action  of  a  ferment  called 
thrombin.1  Thrombin  only  appears  in  the  blood  when  a  nucleo- 
proteid  termed  thrombokinase,  derived  from  many  varieties  of  cells, 
including  disintegrating  leucocytes,  and  possibly  also  from  blood 
platelets,  is  brought  into  relationship  with  prothrombin  and  certain 
calcium  salts.  Prothrombin  is  intimately  associated  with  fibrinogen. 
Prothrombin,    fibrinogen    and    the    requisite    calcium    salts    are 

1  Mellanby,  Journal  of  Physiology,  1909,  p.  28. 
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present  in  the  circulating  blood  normally,  so  that  thrombokinase  is 
the  only  addition  necessary  to  induce  thrombosis.  The  presence 
of  an  anti-coagulating  agent  or  ferment  is  more  hypothetical  though 
none  the  less  necessary.  Anti-thrombin  is  believed  to  counteract 
the  coagulating  tendencies  of  any  excess  of  thrombin.  Negative 
phase  blood,  or  blood  which  does  not  coagulate  under  ordinary 
conditions  when  coagulation  should  occur,  may  be  due  to  (a)  absence 
of  fibrinogen,  (b)  absence  of  thrombokinase,  or  (c)  the  presence  of 
anti-thrombin  or  some  anti-coagulating  ferment. 

The  frequency  of  Colourless  Blood-Clot  in  Autopsies  in  cases  of 
Lobar  Pneumonia  as  distinct  from  cases  of  death  due  to  other  diseases. 
— In  61  cases  of  lobar  pneumonia  on  which  I  performed  the  autopsy 
during  my  term  as  pathologist  to  the  Royal  Infirmary  I  noted  the 
kind  of  clot  found  in  the  heart  and  vessels,  and  abstracted  from  my 
reports  such  details  as  dilatation  of  the  right  heart  and  extent  of 
the  thrombosis  in  the  pulmonary  arteries.  Of  the  61  cases  I  found 
39  showed  ante-mortem  clotting  in  the  right  auricle,  right  ventricle, 
and  pulmonary  arteries,  and  of  these  39,  in  16  the  clot  was  adherent 
and  large  in  amount,  while  in  the  remaining  23  it  was  mostly 
colourless  but  not  adherent. 

Of  the  balance  of  the  61  autopsies,  in  22  cases  9  showed  only 
coloured  clot  in  the  right  heart,  and  in  13  there  was  fluid  blood  with 
little  or  no  clot  of  any  kind.  In  most  of  the  cases  noted  as  showing 
adherent  colourless  clot  in  large  amount  there  was  a  small  amount 
of  similar  clot  in  the  left  heart. 

By  Professor  D.  A.  Welsh's  permission  I  abstracted  in  a  similar 
way  details  of  clotting  in  25  cases  of  croupous  pneumonia  in  which 
he  performed  the  autopsy.  In  19  of  these  there  was  clot  in  the 
right  auricle,  right  ventricle,  and  pulmonary  arteries,  and  in  16  this 
was  noted  as  being  largely  ante-mortem  clot,  while  in  6  cases  of  the 
25  there  was  no  clot,  or  only  very  slight  clotting. 

In  3  of  the  16  cases  in  which  ante-mortem  clotting  was  noted 
the  1  lots  were  described  as  beinu  spa  ially  adherent. 

By  way  of  contrast  I  examined  160  consecutive  cases  in  the 
post-mortem  rooms,  eliminating  those  in  which  there  was  lobar 
pneumonia,  and  found  ante-mortem  or  colourless  clotting  in  only 
Of  the  jo.  one  was  a  case  ol  acute  nephritis  and  pyelitis  in 
which  the  lungs  were  healthy  but  in  which  extreme  ante-mortem 
clotting  had  occurred,  one  was  a  case  of  carcinoma  <>i  the  caecum, 
and  <>n<'  a  1  ase  ol  1  irrhosis  of  the  liver,  while  the  remaining  17  were 
either   <>\  broncho-pneumonia  <>i    ol  suppurative  conditions. 
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In  the  majority  of  these  20  cases  most  of  the  clot  was  coloured, 
and  only  a  small  proportion  was  colourless. 

Colourless  clot  is  common  in  croupous  pneumonia,  my  series 
showing  39  out  of  61  cases,  and  in  16  the  clot  was  more  or  less 
adherent.  Professor  Welsh's  series  shows  16  out  of  25  cases.  In 
other  diseases  it  is  rarely  found  after  death,  although  it  may  occur 
in  broncho-pneumonia,  particularly  if  septic  in  nature,  in  cases  of 
suppuration,  and  sometimes  in  leucocythaemia.  (No  case  of  this 
disease  was  included  in  the  160  autopsies  referred  to  above.) 

Question  of  whether  the  Thrombosis  in  Croupous  Pneumonia  is 
generally  Agonal  or  may  not  in  a  larger  number  of  cases  than  is 
generally  supposed  be  present  for  hours  or  even  days  before  death. — 
In  a  valuable  paper  b}r  Martin  and  Rennie  which  I  read  soon  after 
it  was  published  in  the  Lancet  in  1899,  and  from  which  I  received 
some  inspiration,  the  writers  controvert  the  very  widely-held  view 
that  colourless  clot  may  form  after  death.  It  is  easy  to  suppose 
that  clot  non-adherent  to  any  heart  structure  may  form  in  process 
of  death  or  after  death,  although  why  this  should  so  often  be  colour- 
less in  croupous  pneumonia  and  so  rarely  be  so  in  other  diseases  it 
is  hard  to  imagine,  but  it  seems  incredible  that  fibrinous  clot, 
beginning  either  in  auricle  or  ventricle,  and  firmly  attached  or 
entangled  around  some  structure  such  as  the  chordae  tendinese, 
should  extend  through  the  pulmonary  orifice  and  even  reach  the 
quite  small  branches  of  the  pulmonary  arteries,  and  all  this  develop 
at  or  immediately  after  death.  The  very  essence  of  fibrinous  non- 
coloured  clot  seems  to  depend  on  its  formation  during  the  circula- 
tion of  the  blood,  and  when  we  remember  that  the  blood  in  croupous 
pneumonia  is  specially  rich  in  fibrin  and  that  leucocytes  in  the  blood 
generally,  and  in  the  lung  in  particular,  supply  the  necessary 
thrombokinase,  there  is,  to  my  mind,  less  difficulty  in  accepting 
the  theory  of  ante-mortem  cardiac  thrombosis.  Another  factor 
which,  according  to  Wiener,  greatly  aids  thrombosis,  is  the  presence 
of  a  great  excess  of  CO.,  in  the  circulation  should  a  large  area  of  lung 
be  inhibited  from  action. 

In  my  post-mortem  experience  the  branches  of  the  pulmonary 
artery  of  the  affected  lung  are  more  generally  filled  with  non- 
adherent colourless  clot  than  those  of  the  unaffected  lung,  but  the 
clot  always  extends  from  the  heart  in  the  cases  to  which  I  am 
alluding,  and  does  not  commence  in  the  vessels  of  the  affected  lung. 

The  fact  that  in  a  proportion  of  cases  there  is  no  such  throm- 
bosis found  after  death,  and  that  all  our  pneumonia  patients  do 


BY    DR    R.    A.    FLEMING  151 

not  die  of  ante-mortem  blood  clotting,  must  depend  on  a  sufficient 
production  of  anti-fibrin  ferment  or  anti-thrombin,  because  it  seems 
probable  that  the  leucocytes  present  in  excess,  as  they  generally 
are,  must  always  determine  a  sufficient  supply  of  thrombokinase 
provided  they  are  in  a  degenerated  condition. 

Professor  D.  A.  Welsh  suggests  in  a  paper  in  the  Journal  of 
Pathology  (vol.  xv.)  that  the  leucocyte  destruction  going  on  in  the 
lung  in  pneumonia  may  mean  a  large  increase  of  thrombokinase 
in  the  lymph,  which  reaches  the  thoracic  duct  and  eventually  the 
right  heart,  and  that  the  same  excess  would  be  present  in  any 
inflammatory  condition  in  which  there  was  much  local  cell  destruc- 
tion. The  differences  in  pneumonia  are,  of  course,  the  increased 
amount  of  carbonic  acid  gas  and  the  high  fibrin  content  of  the  blood. 

I  have  noted  that  colourless  clot  is  often  associated  with 
commencing  breaking  down  of  the  pneumonic  area  in  the  lung. 

There  is  no  reason  why  life  should  not  be  still  possible  with 
the  gradual  development  of  ante-mortem  thrombosis,  although 
there  must  of  necessity  be  an  ever-increasing  embarrassement  of 
the  circulation. 

Can  this  more  protracted  ante-mortem  Thrombosis  be  recognised 
clinically  ? — The  most  obvious  signs  of  such  thrombosis  occurring 
daring  life  are  increased  engorgement  of  the  jugular  veins  in  the 
neck,  associated  with  gradual  weakening,  and  later  disappearance 
of  the  second  sound  at  the  pulmonary  area.  It  may  be  urged  that 
these  signs  merely  indicate  a  failing  right  heart  from  pulmonary 
difficulties.  My  experience  is  that  when  death  is  occurring  in 
crupous  pneumonia,  and  is  due  to  an  engorged  and  failing  right 
heart,  then  ante-mortem  thrombosis  is  almost  an  inevitable  sequel 
or,  more  correctly,  associated  condition.  In  every  one  of  my  post- 
mortem cases  in  which  there  was  extensive  ante-mortem  clotting 
in  the  right  ventricle  and  pulmonary  arteries  there  was  marked 
dilatation  of  the  right  heart. 

I  invariably  keep  a  careful  watch  upon  the  veins  in  the  neck, 
and  the  slightest  engorgement  indicates  the  need  of  increased 
stimulation.  Equally  important  I  believe  is  the  second  sound 
in  the  pulmonary  area.  In  every  lung  affection  in  which  there 
is  interference  with  the  pumping  action  of  the  right  ventricle  the 
second  ><>und  in  the  pulmonary  area  is  accentuated.  A  gradual 
failure  in  many  ca^>  of  heart  and  lung  disease  means  failure  of 
the  right  ventricle  to  pump  its  blood  into  an  engorged  lung,  but 
a  gradual  failure  of  the  second  sound  in  a  case  oi  croupous  pneumonia 
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has,  I  believe,  a  more  sinister  import,  namely,  that  thrombosis 
has  begun,  and  that  the  thrombus  is  mechanically  interfering 
with  the  closure  of  the  pulmonary  valves.  Such  clotting  will  no 
doubt  be  greatly  expedited  by  the  gradual  failure  of  the  circulation 
just  before  death,  but,  in  my  opinion,  the  process  begins  in  a  per- 
centage of  cases  hours,  or  even  possibly  days,  before  death. 

I  have  followed  to  the  post-mortem  room  five  cases  of  croupous 
pneumonia  in  which  I  had  ventured  to  diagnose  such  ante-mortem 
clotting  by  the  signs  just  mentioned,  and  in  all  there  was  extensive 
and  adherent  colourless  clot  in  the  right  heart  and  in  the  pulmonary 
arteries.  In  all  there  was  a  fairly  high  leucocyte  count,  varying 
from  25  to  60,000  leucocytes  in  the  c.mm.  of  blood. 

Explanation  of  these  cases  as  suggested  by  post-mortem  and 
other  observations.— -This  has  already  been  inferred.  The  thrombo- 
kinase  derived  probably  from  disintegrating  leucocytes  is  the  factor 
needed  to  induce  thrombosis,  provided  there  is  no  excess  of  anti- 
thrombin  present  to  inhibit  the  process. 

It  is  often  urged  that  venous  thrombosis  ought  to  be  common 
in  croupous  pneumonia  if  ante-mortem  cardiac  thrombosis  is  of 
such  frequent  occurrence,  while  we  know  venous  thrombosis  is 
rare  in  pneumonia.  It  is  as  an  attempted  answer  to  this  argument 
that  I  have  laid  stress  on  the  dilated  right  auricle  and  ventricle 
in  the  cases  of  marked  .colourless  blood-clotting  which  I  have 
investigated  in  the  post-mortem  room.  Dilatation  may  not  by 
itself  be  a  sufficient  reason,  but  a  dilated  chamber  is  surely  far 
more  apt  to  be  the  site  of  thrombosis — granted  the  excess  of  fibrin 
in  the  blood — than  a  smooth- walled  vein,  and  in  the  vein  there 
are  no  chordae  tendineae,  musculi  pectinati,  auricular  appendix,  or 
columnae  carneae. 

Another  point  is  that  in  some  of  the  autopsy  cases  of  lobar 
pneumonia  in  which  no  blood-clotting  had  occurred  I  was  able  to 
verify  the  statement  made  by  Professor  Welsh  that  there  was  in 
these  cases  a  very  low  leucocyte  count,  while  in  all  the  cases  which 
I  saw  during  life,  and  in  which  the  clinical  evidences  of  ante-mortem 
clotting  were  supported  by  post-mortem  examination,  there  was 
a  relatively  high  leucocytosis.  In  several  of  these  cases  I  thought 
the  polymorphonuclear  leucocytes  showed  signs  of  disintegration. 

Clinical  value  of  early  recognition. — If  there  is  a  danger  of 
cardiac  and  pulmonary  thrombosis,  then  stimulation,  particularly 
of  the  heart,  should  be  the  routine  treatment  for  all  cases  in  which 
such  thrombosis  may  be  expected  to  occur. 
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i.  Every  case  of  crnpous  pneumonia  should  be  treated  early, 
and  I  believe  continuously,  by  the  administration  of  a  direct  cardiac 
tonic,  such  as  digitalis  or  strophanthus. 

2.  Such  diffusible  stimulants  as  spirit  of  chloroform  and  aromatic 
spirit  of  ammonia  should  be  given  at  once  if  the  heart  shows  any 
signs  of  difficulty. 

3.  Oxygen  may  counteract  the  excess  of  CO.„  which,  according 
to  Wiener  and  others,  aids  clotting. 

4.  It  might  be  wise  to  depart  from  the  usual  plan  of  preventing 
any  change  of  posture  of  the  patient  in  bed.  In  fact,  altering  the 
position  of  the  patient  may  be  actually  beneficial. 

5.  The  use  of  ante-thrombin  ferment  would  be  ideal,  but  at 
present  it  is  not  within  the  scope  of  practical  therapeutics.  Citric 
acid  in  30  to  60  grain  doses  four-hourly  has  been  much  commended 
in  cases  of  venous  thrombosis,  and  Sir  A.  E.  Wright  supports  this 
method  of  treatment.  Addis  has,  however,  demonstrated  its 
futility  in  a  small  series  of  cases  (British  Medical  Journal,  1909, 
p.  999). 

6.  If  we  are  convinced  that  ante-mortem  clotting  is  a  cause  of 
death  in  pneumonia,  bleeding  should  never  be  performed  unless 
in  particularly  robust  patients,  and  never  for  what  looks  like  engorge- 
ment of  a  dilated  right  heart.  It  may  only  aid  thrombosis  which 
has  already  begun.  Auscultation  of  the  pulmonary  area  should 
in  any  case  be  first  carefully  carried  out. 

Discussion 

The  Vice-President  said  he  was  sure  the  Society  had  listened 
with  very  great  interest  and,  he  thought,  with  much  profit  to  the 
excellent  paper  which  Dr  Fleming  had  just  read.  It  was  a  subject 
they  wen-  all  interested  in  and  all  of  them  he  felt  sure  must  frequently 
have  seen  such  cases.  There  was  nothing  more  trying  than  the 
treatment  of  these  cases  of  lobar  pneumonia,  and  they  would  now 
be  on  the  look  out  for  ante-mortem  clotting.  Dr  Fleming  had 
indicated  some  means  of  treatment  and  he  hoped  other  speakers 
would  take  up  that  line  of  discussion. 

Dr  Good  all  was  sure  they  were  greatly  indebted  to  Dr  Fleming 
for  bringing  this  very  interesting  communication  before  the  S01  iety  ; 

it  struck  him  as  a  little  remarkable  that  something  of  the  sort  had 
not  been  brought  forward  before.  As  1  >i  Fleming  had  said,  tin- 
teaching  laid  down  in  some  of  the  textbooks  was  very  curious; 
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they  were  inclined  to  scoff  at  the  very  idea  of  ante-mortem  clotting 
being  a  common  change.  Most  of  those  present  must  be  familiar 
with  these  tragedies  which  occur  in  pneumonia,  when,  after  tiding 
the  patient  over  a  crisis,  perhaps  in  a  day  or  two,  there  is  sudden 
dyspnoea,  great  cyanosis  lasting  for  a  few  seconds  or  perhaps  hours, 
and  then  death.  Some  twelve  years  ago  when  working  with  Dr 
Ewart  of  Gullane  in  connection  with  the  leucocytes  of  pneumonia, 
they  bad  been  struck  with  the  very  rapid  coagulation  time,  and 
this  had  led  them  to  make  some  observations  on  the  subject. 
On  admission  to  hospital  it  was  found  that  the  coagulation  time 
was  diminished  and  the  shortening  of  the  time  went  on  progressively 
up  to  the  crisis,  and  that  there  might  be  special  acceleration  about 
the  time  of  the  crisis.  After  the  crisis  the  coagulation  time  gradually 
lengtbened,  and  the  lengthening  in  cases  which  terminated  by 
lysis  were  very  much  slower  than  in  those  cases  which  terminated 
by  crisis.  One  very  important  point  elicited  was  that  every  case — 
and  Dr  Ewart  had  examined  a  very  large  number — with  a  coagula- 
tion time  of  less  than  one  minute  died  without  exception.  On 
investigating  further  it  was  ascertained  that  this  coagulation  time 
had  no  relationship  to  temperature  and  no  relationship,  as  far  as 
they  were  able  to  make  out,  to  the  actual  number  of  leucocytes 
present,  but  it  seemed  to  have  a  relationship  to  the  number  of 
degenerated  leucocytes.  That  was,  of  course,  a  difficult  point,  since 
what  one  man  might  call  a  degenerated  cell  another  man  might 
pass  as  a  healthy  cell  ;  but  that  was  the  conclusion  they  had  come 
to.  Another  interesting  point  was  that  Dr  Ewart  looked  into  some 
of  the  post-mortem  records  at  that  time,  and  although  the  numbers 
were  smaller  than  Dr  Fleming's  they  were  very  striking.  Out  of 
16  consecutive  cases  of  pneumonia,  there  were  only  3  in  which  the 
existence  of  ante-mortem  clotting  was  not  mentioned. 

Dr  Fleming  spoke  in  rather  a  doubtful  tone  about  the  blood 
plates  as  a  source  of  thrombokinase.  In  the  Quarterly  Journal 
of  Pathology  Drs  Cramer  and  Pringle  had  a  very  interesting 
paper  in  which  they  dealt  with  this  point.  They  had  found  that 
plasma  from  which  plates  had  been  removed  by  passing  through 
a  Berkefeld  filter  did  not  clot  ;  and  that  several  apparent  anomalies 
in  coagulation  could  be  explained  by  the  hitherto  unsuspected 
presence  of  platelets  in  centrifuged  plasma. 

Dr  W.  T.  Ritchie  thought  the  Society  should  be  congratulated 
on  having  heard  such  a  lucid  and  concise  expression  of  opinion 
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regarding  the  importance  of  ante-mortem  thrombosis.  The 
statistics  were  most  instructive.  He  had  found  large  clots,  parti- 
cularly in  the  right  heart,  in  many  cases  of  acute  lobar  pneumonia, 
and  he  agreed  with  Dr  Fleming  that  such  clots  were  often  formed. 
Personally  he  had  been  much  interested  for  many  years  in  the 
phenomena  presented  by  the  veins  in  the  neck.  In  lobar  pneumonia 
it  was  often  extremely  difficult  to  determine  the  degree  of  venous 
engorgement  owing  to  the  contraction  of  the  sterno-mastoid  muscles 
and  to  the  variations  in  the  volume  of  the  cervical  veins  accompany- 
ing respiration. 

The  formation  of  ante-mortem  thrombi  indicated  dilatation  of 
the  right  side  of  the  heart,  and  from  the  practical  standpoint  cardiac 
dilatation  was  the  important  problem.  He  would  be  inclined  to 
regard  a  dusky  tint  of  the  ears  and  nose,  and  weakness  of  the  hist 
rather  than  of  the  second  sound,  as  important  indications  of  cardiac 
dilatation  in  the  course  of  pneumonia. 

He  asked  Dr  Fleming's  opinion  regarding  the  value  of  the  ratio 
between  pulse-rate  and  blood-pressure  in  pneumonia.  Did  Gibson's 
law  hold  good  ?  In  one  recent  case,  the  prognosis  as  based  on  this 
law  should  have  been  unfavourable,  but  the  patient  made  an 
excellent  and  speedy  recovery.  It  if  be  accepted  that  death  in 
pneumonia  is  due  to  dilatation  of  the  heart,  strophanthus  or 
digitalis  should  be  given  in  even-  case.  Many  cases  did  admirably 
without  those  drugs.  But  if  there  was  evidence  of  serious,  or 
even  incipient,  dilatation  of  the  heart,  strophanthin  or  digitalin 
should  be  given  intra-venously.  If  the  effect  of  the  drug  was 
required  within  a  few  hours,  it  was  useless  to  give  it  by  the  mouth. 
In  his  own  experience,  the  prognosis  was  unfavourable  when  cardiac 
dilatation,  and  presumably  intra-cardiac  thrombosis,  supervened 
late  in  the  course  of  a  pneumonia. 

Dr  Eason  apologised  for  having  been  late  and  so  missed  the 
greater  part  of  the  pap-  r.  He  rose  really  to  ask  a  question.  I  >r 
Fleming  had  stated  some  of  the  indications  for  treatment,  and  in 
going  over  the  various  means,  he  (Dr  Easton)  failed  to  note  the 
presence  <>t  potassium  iodide.  It  is  already  established  that 
potassium  iodide  i-  a  drug  which  delays  coagulation  time,  and,  it 
seemed  to  him,  that  on  many  other  grounds  besides  that  potassium 
iodide  was  a  useful  drug  to  employ  in  pneumonia.  If  it  has  this 
value,  it  seemed  t<>  be  an  additional  reason  for  using  it.  He  had 
used  potassium  iodide  almost  constantly  for  some  years  in  practi- 
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cally  every  case  of  pneumonia.  For  some  years  past,  with  the 
exception  of  cases  admitted  to  hospital  which  died  within  twenty- 
four  hours,  he  had  hardly  had  any  bad  results  at  all  ;  he  had  not 
yet  made  up  his  statistics  and  could  not  therefore  give  figures. 
He  was  satisfied  that  one  of  the  actions  of  potassium  iodide  is  that 
it  delays  coagulation  of  the  blood.  He  would  like  to  know  Dr 
Fleming's  experience,  if  he  has  used  the  drug  or  if  his  opinion  is 
that  it  would  have  the  value  which  he  (Dr  Eason)  had  attributed 
to  it? 

Dr  Fleming  in  reply  thanked  the  Vice-President  for  the  kind 
words  he  had  spoken  and  the  Fellows  for  their  reception  of  his  paper. 
He  naturally  felt  some  dread  in  talking  about  the  coagulation  time 
of  the  blood  before  such  an  authority  as  Dr  Goodall.  He  did  not 
quite  know  whether  he  ought  to  speak  of  the  blood-plates  as  being 
an  originating  cause  for  the  thrombokinase  or  not.  He  was  glad 
to  hear  that  Dr  Goodall  took  the  more  modern  view  that  they  (the 
blood-plates)  are  derived  from  leucocytes.  There  was  another 
point  which  occurred  to  him,  that  he  (Dr  Fleming)  was  greatly 
encouraged  in  tackling  this  subject  by  the  fact  that  he  had  seen  in 
the  well-known  book  written  by  Drs  Gulland  and  Goodall  that  they 
do  believe — he  presumed  both  of  them — that  there  is  a  danger  of 
ante-mortem  clotting  in  pneumonia,  and  that  it  is  not  merely  a 
bogey  which  is  now  and  then  brought  to  light  just  to  be  allayed 
by  some  one  who  says  there  is  no  such  thing,  and  that  death  was 
imminent  in  any  case.  It  was  a  comfort  to  him  that  they  accepted 
his  view. 

Dr  Ritchie  mentioned  some  points  in  speaking  of  the  signs  of 
dilatation  of  the  heart.  He  (Dr  Fleming)  certainly  neither  men- 
tioned cyanosis  nor  weakness  of  the  first  sound,  be  referred  rather 
to  points  which  he  thought  had  specially  to  do  with  ante-mortem 
thrombosis,  and  he  could  not  admit  that  they  were  not  extremely 
convincing.  He  thought  the  most  convincing  one  when  taken  along- 
side the  others  is  the  gradual  failure  of  the  pulmonary  second  sound. 
In  the  case  of  a  woman  whom  he  had  under  his  care  in  the  Infirmary  a 
few  days  ago  with  lobar  pneumonia,  he  was  confident  that  there  was 
commencing  ante-mortem  clotting  and  said  so  to  the  house-physician. 
The  patient  died  and  at  the  post-mortem  examination  there  was 
ante-mortem  thrombosis,  though  not  as  extensive  as  the  specimen 
which  Dr  Comrie  had  kindly  lent  him  for  demonstration  to  the 
Society.     It  is  too  late  to  wait  for  dilatation  of  the  heart.     If  one 
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believes  that  there  is  ante-mortem  clotting,  and  that  once  ante- 
mortem  clotting  begins  the  chance  of  recovery  is  slight,  one's  duty 
is  to  try  and  prevent  it.  That  was  why  he  believed  his  own  statistics 
as  regards  croupous  pneumonia  had  improved  so  much,  simply 
because  he  gave  either  digitalis  or  strophanthus  from  the  hist. 
He  also  generally  gave  spirits  of  chloroform  or  aromatic  spirit  of 
ammonium.  He  looked  on  every  case  as  a  possible  one  in  which 
ante-mortem  clotting  might  occur,  and  tried  to  prevent  it. 

As  regards  the  ratio  of  blood  -  pressure  to  pulse-rate,  he 
purposely  omitted  that  point  for  reasons  of  brevity.  He  found 
in  all  the  cases  in  which  death  occurred,  and  in  which  there  was 
ante-mortem  clotting,  that  the  blood-pressure  usually  is,  as  Dr 
Gibson  had  always  held,  very  low,  there  was  a  serious  drop  for 
some  time  before  death.  He  had  never  found  any  vaccine  or 
serum  of  much  value.  Potassium  iodide  he  had  used  fairly  fre- 
quently but  not  to  the  same  extent  as  Dr  Eason  had  done  ;  it  was 
one  of  several  remedies  which  he  had  noted  when  writing  his  paper 
but  had  not  referred  to  ;  possibly  if  he  had  used  it  as  frequently 
as  Dr  Eason  had  done  he  might  have  placed  it  first  in  his  category 
of  remedies. 
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been  made  of  the  spinal  cord  of  the  case  which  is  the  subject  of  this  paper. 
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Recent  investigations  have  profoundly  modified  our  conception 
of  the  value  of  the  histological  elements  of  the  nervous  system. 
Conflicting  opinions  are  still  held  on  many  points  of  primary  im- 
portance, perhaps  the  chief  of  which  is  the  relation  of  the  nerve 
fibre  to  the  nerve  cell.  The  origin  of  the  nerve  fibre  is  a  problem 
of  vital  interest  not  only  to  the  embryologist,  but  also  to  the 
physiologist  and  the  pathologist.  It  has  long  been  the  subject 
of  controversy,  and,  in  spite  of  numerous  valuable  researches,  we 
are  still  far  from  knowing  the  relation  of  the  nerve  fibre  to  the 
central  neuroblast,  a  relation  of  essential  importance  in  the  under- 
standing of  all  neuro-pathological  questions. 

Researches  on  the  embryogenesis  and  mode  of  regeneration  of 
the  peripheral  nerves  have  \e<  ,  amongst  other  things,  to  a  new 
interpretation  of  the  nature  and  mode  of  development  of  the  new 
growths  which  arise  in  relation  to  nerves.  They  have  given  a  new 
significance  and  a  new  conception  to  the  term  "  neuroma,"  as  they 
have  also  reaffirmed  the  existence  of  the  "  true  "  neuroma  as  a 
definite  group  of  tumours. 

The  terms  neuroma  conveys  to  many  minds  no  definite  con- 

The  characters  of  the  neuromata  and  their  connections  with  the  aberrant 
nerve  fibres  present  had  been  considered  and  were  the  subject  of  a  preliminary 
communication  before  the  Pathological  Society  of  Great  Britain  and  Ireland 
in  1910  (see  Journ.  Path,  and  Barter iol.,  Cambridge,  vol.  xv.  (191 1),  p.  127). 
It  was  not  until  after  Dr  Bruce's  death,  however,  that  the  medulla  was 
examined  and  the  younger  nodules  present  discovered.  Dr  Dawson  is  thus 
responsible  for  that  part  of  the  paper  which  deals  with  the  bearing  of  these 
latter  observations  on  the  origin  of  the  tumours  and  on  the  significance  of  the 
underlying  processes  in  relation  to  the  question  of  the  embryology  of  nerve 
fibrils  generally.] 

2  This  paper  was  communicated  to  the  Royal  Society  of  Edinburgh,  and 
has  been  published  in  their  Transactions,  vol.  xlviii.  part  iii.   (No.  27),  1913. 
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ception.  Odier,  in  1803,  suggested  the  name  to  designate  "  deep- 
seated  tumours  which  are  characterised  by  painful  swelling  of  the 
nerves  involved."  The  term  came  into  use  to  indicate  any  tumour 
in  relation  to  a  nerve,  thus  indicating  its  most  important  clinical 
feature,  whatever  its  histological  structure  might  be.  Early 
writers  ascribed  their  origin  to  an  overgrowth  of  the  connective- 
tissue  sheaths  of  the  nerve,  and  apparently  took  it  for  granted  that 
a  tumour  composed  of  nerve  tissue  could  not  exist.  Yirchow, 
in  1863,  placed  the  pathology  of  neuroma  on  a  histological  instead 
of  a  clinical  basis,  when  he  distinguished  between  true  neuroma 
(neuroma  verum)  and  false  neuroma  (pseudo-neuroma).  True 
neuromata  arise  in  the  nerve  tissue,  and  nerve  tissue  enters  into 
them  as  an  essential  constituent.  False  neuromata  arise  in  the 
interstitial  connective  tissue  of  the  nerves.  True  neuromata  were 
further  divided  into  "  neuroma  ganglio-cellulare,"  containing 
newly  formed  nerve  cells  ;  neuroma  fibrillare  amyelinicum,  contain- 
ing chiefly  non-medullated  nerves  ;  and  neuroma  fibrillare  myelin- 
icum,  consisting  chiefly  of  medullated  fibres.  Virchow  stated  that 
the  nervous  nature  of  many  neuromata  had  been  overlooked  be- 
cause the  non-myelinated  fibres  had  been  mistaken  for  connective- 
tissue  fibres,  and  because  many  of  the  fibres,  both  medullated  and 
non-medullated,  had  disappeared  through  pressure  and  had  been 
converted  into  connective-tissue-like  elements.  This  classifica- 
tion was  regarded  as  unsatisfactory,  especially  by  those  who  con- 
sidered nerve  fibres  as  the  processes  of  ganglion  cells,  and  who 
thought,  therefore,  that  there  could  be  no  fasciculated  neuroma 
without  ganglion  cells,  because  nerve  fibres  are  elements  incapable 
of  proliferating  independently  of  the  cell  with  which  they  have  a 
direct  connection.1 

The  present  paper  is  founded  on  material  derived  from  a  patient 
who  had  suffered  from  spastic  paraplegia,  and  in  whose  spinal  cord, 
medulla  oblongata,  and  pons,  multiple  fasciculated  neuromata  were 
found.  In  these  nodules  no  ganglion  cells  could  be  traced,  and 
nerve  fibres,  of  the  structure  of  peripheral  nerves,  were  present  in 
different  stages  of  development.  Inasmuch  as  the  elements  of  a 
tumour  differ  from  the  tissues  in  which  they  take  their  origin, 
and  the  diversity  frequently  consists  in  a  return  to  the  embryonal 
phases  of  the  elements  themselves,  it  seemed  necessary,  in  con- 
sidering the  case,  to  study  the  literature  bearing  upon  the  develop- 
ment of  peripheral  nerves  in  order  to  arrive  at  a  true  solution  as 
1  Eor  a  further  consideration  of  this  subject,  see  under  III.  (3). 
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to  the  genetic  relation  of  the  elements.  Further,  as  in  regeneration 
of  nerves  these  embryonal  phases  of  development  are  often  repro- 
duced, the  literature  on  the  regeneration  of  nerves  after  section  was 
next  investigated.  And,  finally,  as  pathological  histology  has  often 
shed  light  on  normal  tissue  development,  the  literature  bearing  on 
tumours  related  to  nerves  has  passed  under  review.  Aided  thus 
by  collateral  evidence  adduced  from  the  three  sources  of  embryo- 
genesis,  regeneration,  and  tumour  formation,  an  endeavour  has 
been  made  in  the  following  paper  to  give  an  interpretation  of  the 
histological  picture  which  a  study  of  numerous  nodules  revealed. 
The  consideration  of  our  work  will  thus  be  carried  out  under  the 
following  headings  : — 

I.  Histological  Study  of  Multiple  Neuromata  of  the  Central 
Nervous  System. 

II.  Interpretation  of  Observations  and  Conclusions. 

III.  The  Genesis  of  Peripheral  Nerves  : 

(i)   Embryogenesis  :    with  a  note  on  the  genesis  of  fibres 
in  the  central  nervous  system. 

(2)  Histogenesis  in  Regeneration  after  Section  :    with  a 

note  on  regeneration  of  fibres  in  the  central  nervous 
system. 

(3)  Histogenesis    in    Tumour    Formation  :     (a)    ganglio- 

neuroma ;  (b)  neuroma ;  (c)  neuro-fibroma :  with 
a  note  on  genesis  of  fibres  in  tumours  of  the  central 
nervous  system :  (a)  glioma  and  neuro-glioma ; 
(b)  neuroma. 

I.  HISTOLOGICAL  STUDY  OF  MULTIPLE  NEUROMATA 
OF  THE  CENTRAL  NERVOUS  SYSTEM 

Introduction 
Clinical  History 

We  are  indebted  to  Dr  R.  A.  Lundie  for  the  following  clinical 
notes  on  the  case  : — 

The  patient,  H.  S.,  died  at  the  age  of  30  on  nth  November  1909. 
Her  father,  on  that  date,  was  alive  and  well,  aged  46  ;  her  mother 
had  died  at  36  during  childbirth  ;  and  she  has  four  brothers  and  two 
sisters  all  alive  and  well. 

At  the  age  of  7  she  had  "  water  in  the  head."     Three  years 


BY    DR   ALEXANDER   BRUCE    AND    DR   JAMES    \Y.    DAWSON      1 6 1 

later  she  began  to  lose  power  gradually  in  both  legs,  the  left  leg 
being  first  affected.  This  gradually  progressed,  until  at  the  age  of 
22  she  became  bedridden.  Urinary  troubles  began  with  incontin- 
ence and  continued  throughout  life  ;  the  bowels  were  wry  consti- 
pated.and  she  required  aperient  medicine  regularly.  She  complained 
often  of  headache  ;  her  sight  was  very  dim,  and  she  could  not  see 
to  read.  No  view  of  the  fundus  could  be  obtained  on  account 
of  a  diffuse  opacity  of  the  vitreous.  She  had  often  complained  of 
pain  in  the  left  side,  and  had  frequent  attacks  of  gastritis  and 
stomatitis. 

Post-mortem  report  (by  Dr  Harvey  Pine,  about  twenty-four 
hoars  later)  : — 

Body  much  emaciated  ;  arms  flexed  at  the  elbow  and  wrist, 
but  flexion  could  be  overcome.  Left  leg  fully  flexed  at  the  knee. 
flexed  and  markedly  abducted  at  the  hip  (contracture).  The  right 
leg  slightly  abducted  at  the  hip  ;  fixed  in  fully  extended  position. 
Lumbar  spine  in  position  of  marked  lordosis. 

Spinal  Cord. — Dura  somewhat  thickened,  especially  in  the 
cervical  region,  the  cord  as  a  whole  being  very  atrophied. 
On  the  surface  no  obviously  sclerotic  patches  to  be  seen,  but 
on  section  bluish  gelatinous  patches  were  seen  to  involve  a 
large  part  of  the  sectional  area  of  the  cord  throughout  its  whole 
length. 

Brain. — The  medulla,  and  even  more  so  the  pons,  show  great 
general  atrophy.     On  section  this  appeared  to  be  diffuse,  there  being 
ii"  appearance  of  any  special  sclerosed  patches.     The  cerebellum 
also  appears  atrophied  ;    there  is  no  apparent  atrophy  of  the 
brum,  which  appears  pale  on  section. 

I    I  m    -.     [ntestines    chiefly   in   pelvis,   as    the   lordosis    has 

almosl   abolished   the  upper  part  of    the  abdomen  in  its  antero- 

rior  diameter.     The  large  intestine  is  so  shrunken  that  it  is 

smaller   in  diameter   than   the   small    intestine.     The   stomach   is 

small  and  contained  coffee-ground-looking  material ;  no  ulceration. 

/      . — Posterior  half  of  left  globe  removed. 

Methods. — Portions  of  the  cord,  medulla  oblongata,  and  pons 
were  fixed  in  Zenker's  solution  and  in  EO  per  i  ent.  formalin  solution 
for  the  examination  of  cell  and  protoplasmic  structures,  in  96  per 
cent,  alcohol  for  Cajal's  reduced  silver  method  for  axis-cylinders, 
and  in  10  per  cent,  formalin  solution  with  after-hardening  in  MuTlei  's 
fluid  for  medullated  sheaths.  The  paraffin  sections  were  cu1  al 
jix,  and  ■  ined  with  haematoxylin  and  eosin,  Van  Gieson's 

1. 
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stain,  Heidenhain's  iron-haematoxylin,  and  Unna's  polychrome 
methylene-blue.  Weigert's  elastic  tissue  and  Mallory's  connective 
tissue  stains  were  also  used.  The  celloidin  sections  were  stained 
with  the  Kulschitzky-Pal  modification  of  Weigert's  medullated 
sheath  stain,  with  Van  Gieson's  stain,  and  with  the  Bielschowsky- 
Williamson  axis-cylinder  method. 

The  following  regions  were  examined  in  serial  paraffin  or  celloidin 
sections  :  the  whole  of  the  pons,  medulla  oblongata,  the  7th  and  8th 
cervical  and  1st  dorsal  segments,  and  the  whole  lumbo-sacral  cord. 
Portions  from  each  of  the  remaining  segments  of  the  cord  were 
prepared  both  for  paraffin  and  celloidin  :  two  segments  in  the  upper 
and  two  in  the  lower  dorsal  regions  being  cut  in  serial  longitudinal, 
frontal  section. 

The  preliminary  investigation  was  confined  entirely  to  the  cord. 
Subsequently  the  medulla  and  pons  were  examined,  and  as  the 
formations  in  these  regions  seemed  at  first  sight  essentially  different 
from  those  in  the  cord,  it  is  natural  that  the  subject  should  be  con- 
sidered under  the  two  headings  :  the  one,  the  spinal  core  ;  the 
other,  medulla  oblongata  and  pons. 

1.  Spinal  Cord 

Enormous  numbers  of  nodules  of  neuroma  were  found  dis- 
tributed in  the  cord  substance  throughout  its  whole  length,  except 
in  the  upper  five  cervical  and  in  the  2nd  and  3rd  dorsal  segments. 
In  those  segments  cut  serially  (7th  cervical  to  ist  dorsal  inclusive, 
and  the  lumbo-sacral),  nodules  could  be  traced  in  every  prepara- 
tion, often  indeed  numerous  nodules  in  each  section.  All  the  re- 
maining segments  showed  definite  nodule  formation  or  indications 
that  such  had  existed. 

Throughout  the  whole  of  the  spinal  pia  abnormal,  medullated 
fibres  were  found.  In  the  upper  cervical  region  these  were  very 
scattered  and  cut  mostly  transversely,  so  that  they  appeared  as 
fine  dots  bordering  especially  the  outer  layer  of  the  pia.  In  the 
cervical  enlargement  and  dorsal  cord  they  became  more  numerous 
and  strands  of  fine  fibres  could  be  traced,  cut  longitudinally  or 
transversely,  both  in  Van  Gieson-  and  Weigert-stained  preparations. 
In  the  lumbo-sacral  cord  the  pia  was  infiltrated  with  fibres  forming 
strands,  tufts,  and  nodules.  These  were  very  markedly  accumu- 
lated in  the  region  of  the  anterior  fissure  and  of  the  ligamentum 
denticulatum,  and  in  the  latter  situation  they  formed  frequently 
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a  nodule  as  large  as  the  cross-section  of  the  ligament  itself.  The 
pial  fibres  in  the  lumbo-sacral  cord  were  so  numerous  that  the 
whole  circumference  of  the  pia  was  seamed  with  strands  of  tour  to 
twelve  fibres  cut  longitudinally,  or  obliquely,  or  transversely, 
and  in  the  adventitia  of  the  pial  vessels  they  formed  an  encircling 
reticulum.  It  was  specially  noted  that  throughout  the  whole  of 
the  pia  covering  the  posterior  columns  and  in  the.  posterior  median 
septum  there  was  scarcely  any  evidence  of  any  abnormal  fibres  : 
the  only  sections  noted  as  showing  such  were  in  the  5th  cervical 
segment  and  in  tin'  lower  dorsal  cord.  These  were  very  few  in 
number  and  passed  through  only  a  few  sections. 

Most  of  the  previous  observations  on  such  fasciculated  neuro- 
mata have  been  confined  to  abnormal  fibres  or  small  nodules  in 
the  pia  and  very  isolated  nodules  in  the  cord  substance.  Orze- 
chowski  has  recorded  the  existence  of  very  numerous  nodule-  in 
the  pia  and  in  the  region  of  the  central  canal  in  the  lumbo-sacral 
cord  in  a  case  of  tabes  with  a  malformation  of  the  lateral  recess  of 
the  4th  ventricle.  In  his  description  he  remarks  that  it  is  sufficient 
to  give  the  details  of  one  segment,  as  all  showed  similar  characters. 
In  our  sections  the  great  variation  in  the  histological  picture  is 
amongst  its  most  prominent  features,  for  each  serial  section  showed 
successive  changes,  and  in  preparations,  even  six  or  eight  celloidin 
sections  apart,  the  change  was  so  distinct  that  without  the  inter- 
vening sections  it  would  have  been  impossible  to  relate  them  to 
one  another.  It  will  be  concluded  from  this  that  the  nodules  were 
microscopic  :  even  so  large  a  nodule  as  that  represented  in  Fig. 
jo  passed,  as  a  nodule,  through  at  most  twelve  to  fifteen  paraffin 
sections.  It-  formation  and  breaking  up  could  be  traced  in  two 
or  three  s©  tions  on  either  side. 

( )ther  points  in  which  the  nueromata  in  this  case  differ  are  that, 
with  few  exceptions,  in  those  previously  described  the  neuromata, 
when  they  existed  in  the  cord  substance  itself,  seem  to  have  been 
defined,  almost  encapsuled,  by  dense  glia  tissue.  Again,  many 
writers  have  spoken  of  having  been  quite  unable,  even  in  serial 
set  tions,  to  trace  any  conne<  tiOn  ol  the  fibres  of  the  nodule-  with 
3  of  the  surrounding  parts.  Others  have  definitely  traced  the 
nodules  to  fibres  arising  in  relation  to  anterior  nerve  roots  (Orze- 
chowski),  or  posterior  nerve  roots  (Raymond).  The  nodule-  presenl 
in  this  case  showed  no  en<  ipsulation  with  glia  tissue,  and,  almost 
without  ext  eption,  the  origin  of  the  fibres  composing  them  i  ould  be 
followed  tor  some  distant  e, 
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The  neuromata  were  present  free  in  the  pial  spaces,  in  the  walls 
of  vessels  of  the  pia,  pial  septa,  and  cord  substance,  forming  either 
a  nodule  at  one  side  of  the  vessel  or  surrounding  the  vessel  as  a  more 
or  less  thick  sheath  ;  and  finally,  they  were  present  lying  quite  free 
in  the  white  and  grey  matter  in  definite  contiguity  with  the  nervous 
elements. 

The  term  "  neuroma"  is  here  given  to  all  abnormal  fibres  as 
well  as  nodules,  for  it  is  evident  that  the  difference  between  them 
lies  wholly  in  conditions  of  space  and  possibly  of  time.  It  is 
assumed  that  the  fibres  that  have  plenty  of  lymph  space  show 
few  intertwinings,  while  the  fibres  which  have  met  with  any  ob- 
struction in  their  course,  e.g.  from  a  blockage  of  the  lymph-path, 
necessarily  become  twisted  and  coiled  into  nodules,  the  most 
typical  form  of  which  gives  the  impression  of  a  rolled-up  ball  of  wool 
cut  through  the  centre  (Figs.  8  and  29). 

It  would  be  quite  impossible  to  give  anything  like  a  complete 
picture  of  the  findings  in  the  different  regions.  To  attempt  to  do 
so  would  be  to  lose  ourselves  in  a  maze  of  detail,  but  an  effort  will 
be  made  to  convey  a  clear  conception  of  the  chief  forms  with  their 
structure  and  mode  of  formation,  the  disposition  and  origin  of  the 
fibres  composing  them,  and  their  relation  to  one  another  and  to 
the  tissues  around. 

Before  passing  to  this  study  it  is  necessary  to  refer  to  other 
pathological  processes  present  in  the  cord.  The  clinical  features 
were  those  of  disseminated  sclerosis,  and  at  the  post-mortem  ex- 
amination the  naked  eye  appearances  of  the  cord  seemed  to  confirm 
this  diagnosis,  for  we  have  noted  that  on  cross-section  the  character- 
istic bluish,  gelatinous  patches  involved  a  large  part  of  the  sectional 
area  of  the  cord  throughout  its  whole  length.  Weigert  preparations 
at  different  levels  showed,  under  low  power,  areas  of  sclerosis, 
but  under  a  higher  magnification  Weigert-fuchsin  preparations  in- 
dicated that  these  were  not  typical  patches  of  disseminated  sclerosis, 
but  were  rather  areas  of  marked  fibrosis. 

Within  these  fibrosed  areas  were  found  evidences  of  neuroma 
formation,  and  it  was  assumed  that  the  fibrosis  was  an  accompani- 
ment or  a  sequel  to  the  nodule  formation.  Sections  of  the  cord 
at  certain  levels  showed  a  more  or  less  normal  structure,  with  the 
exception  of  the  presence  of  small  neuromata,  either  in  the  vessel- 
walls  or  in  the  cord  substance.  Such  nodules  seemed  to  be  the 
earliest  stage  of  a  process  which  ended  in  a  complete  disappear- 
ance of  the  nodule  and  a  replacement,  not  only  of  the  nodule,  but 
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of  the  previously  healthy  surrounding  nerve  tissue  by  a  fibrosis, 
whilst  in  the  surrounding  zone  there  was  a  sclerosis  comparable 
to  that  found  in  disseminated  sclerosis.  Between  this  earliest 
stage  of  a  nodule  in  the  midst  of  otherwise  healthy  tissue  and  the 
stage  of  complete  fibrosis  of  the  area  there  existed  all  degrees  of 
transition,  from  a  slight  thickening  of  the  wall  of  the  vessel,  almost 
invariably  present  in  some  relation  to  every  nodule,  to  a  further  stage 
which  showed  an  increasing  involvement  of  the  intertwining  nerve 
fibres  of  the  nodules,  so  that  more  and  more  connective  tissue  ap- 
peared amongst  them,  to  a  still  further  stage  in  which  the  nerve  fibres 
were  compressed  and  separated  by  the  increasing  fibrosis,  and  a  yet 
later  stage,  when  the  fibrosis  was  so  intense  as  to  have  left  scarcely 
any  trace  of  nodule  formation  and  only  ghost-tubes  of  former  nerve 
fibres  could  be  recognised.  Such  interlacing  ghost-tubes  gave  the 
impression  of  a  fine  meshwork  which,  under  high  power,  at  first 
appeared  as  very  fine  capillaries  but  could  be  definitely  analysed 
as  nerve  fibres  with  scarcely  a  trace  left  of  axis-cylinder  and  myelin 
sheath  and  peripherally-placed  nuclei. 

When  such  a  stage  was  reached  there  were  added  two  other 
elements  to  the  picture,  the  one  a  very  marked  infiltration  of 
lymphocyte-like  cells  accompanying  the  increased  condensation  of 
the  fibrous  tissue,  the  other,  a  very  intense  glia  cell  proliferation 
and  hyperplasia  in  the  immediately  surrounding  nerve  tissue. 
Still  later  in  a  few  sections  a  stage  was  reached  in  which  the  fibrosis 
was  not  only  the  most  dominant  feature,  but  the  only  one,  for  Van 
Gieson  and  Weigert-fuchsin  preparations  showed  an  extensive 
area  of  dense  fibrous  tissue  with  lew  structural  elements  recognisable 
except  small  round  cells  around  the  vessels.  Even  these  were 
frequently  absent,  and  the  vessels  themselves  were  completely 
involved  in  the  fibrosis. 

There  were  in  addition  areas  of  true  sclerosis  independent  of 
those  associated  with  the  fibrosis  :  the  most  constant  of  these 
were  the  posterior  column  sclerosis  and  the  area  in  the  direct 
cerebellar  tract. 

To  complete  the  histological  picture  it  is  necessary  to  refer  to 
one  very  constant  feature  present  throughout  nearly  the  whole 
cord.  The  intra-medullary  course  of  the  posterior  roots  showed 
a  very  marked  fibrosis.  In  Weigert  preparations,  the  posterior  root- 
entry  /ones  were  definitely  degenerated,  and  in  Weigert-fuchsin 
and  Van  Gieson  preparations  it  seemed  as  if  the  neurilemma 
sheath   in   relation   to   the  posterior  roots  were  continued  along 


1 66  NEUROMATA    OF    CENTRAL    NERVOUS    SYSTEM 

the  fibres  right  into  the  root-entry  zone  for  a  varying  distance 
(Fig.  53).  The  anterior  nerve  roots  in  their  intra-medullary  course 
also  showed  this  change,  but  to  a  less  extent  and  less  constantly, 
except  in  the  lumbo-sacral  cord  (Fig.  54). 

It  will  thus  be  seen  that  there  were  several  distinct  appear- 
ances present  in  the  cord  : — 

(1)  The  neuroma  nodules,  and  by  neuroma  again  we  refer  to 
all  stages  in  the  development  of  a  nodule  from  a  few  abnormal 
fibres  in  relation  to  vessels  or  the  pial  spaces  to  definite  nodule 
formations. 

(2)  A  fibrosis,  in  varying  degrees  of  extension,  involving  areas 
in  which  neuromata  had  developed. 

(3)  A  fibrosis  of  the  intra-medullary  portions  of  the  anterior 
and  posterior  roots. 

(4)  The  sclerosis  which  seemed  independent  of  the  presence  of 
the  fibrosis. 


(1)  Nodule  Formation 

The  detailed  dscription  of  the  nodules  will  be  taken  up  in  the 
following  order  : — 

(a)  Disposition  of  the  fibres  forming  the  nodules. 

(b)  Structure  and  mode  of   formation. 

(c)  Origin  of  the  fibres. 

(d)  Distribution  of  the  nodules. 

A  convenient  introduction  to  this  study  will  be  given  by  a  brief 
reference  to  the  first  microscopic  preparations  examined.  These 
were  Van  Gieson-stained  paraffin  sections  from  the  1st  dorsal 
segment.  It  will  be  remembered  that  the  2nd  and  3rd  dorsal 
segments  were  almost  typical  in  appearance,  and  in  this  segment 
the  normal  architecture  of  the  cord  was  retained  with  the  exception 
of  the  presence  of  two  symmetrical  areas  on  either  side  in  the  white 
matter  immediately  adjoining  the  concave  anterior  and  antero- 
lateral margins  of  the  grey  matter. 

On  the  right  side  was  the  isolated  oval  nodule  represented  in 
Fig.  19,  and  on  the  left  side  a  larger  nodule,  not  so  defined  however. 
Under  high  power  the  nodule  on  the  right  side  was  found  to  be 
composed  of  nerve  fibres  cut  transversely,  obliquely,  and  longitudin- 
ally (cf.  Fig.  6).  The  fibres  had  the  structure  of  a  peripheral  nerve 
with  axis-cylinder,  myelin  sheath,  and  neurilemma  sheath,  and  had 
only  a  small  amount  of  connective  tissue  between  them.  The 
nodule  was  defined  from  the  surrounding  healthy  white  matter 
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by  a  deeply  staining  layer  of  connective  tissue,  and  through  its 
centre  ran  a  thin-walled  blood  vessel. 

On  the  left  side  the  nodule  was  nol  denned  from  the  surrounding 
tissue,  and  from  its  outer  and  anterior  aspects  radiated  line  pink 
line-,  which,  in  their  radiation,  give  off  rine  fibrils  which  enclose 
the  adjoining  normal  fibres  of  the  white  matter  with  a  pink  zone — 
giving  the  impression  that  a  very  tine  fibrillar  connective  tissue  had 
in  some  way  secondarily  involved  the  fibres.  Under  high  power 
the  nodule  had  the  same  structure  as  that  on  the  right  side,  and 
the  pink  lines  were  found  to  enclose  very  finely-calibred  nerve  fibres 
in  which  the  yellow-staining  myelin  and  central  axis-cylinder 
could  be  recognised — the  deeply-staining  pink  contours  being 
gained  by  the  increase  of  the  connective  tissue  around  these  scatter- 
ing fibres  of  the  nodule.  The  vessel,  found  in  relation  to  this 
nodule,  was  situated  eccentrically,  but  in  adjoining  sections  it 
assumed  a  more  central  position. 

The  very  defined  nature  of  the  nodule  (Fig.  19)  enclosed  by  a 
dense  layer  of  connective  tissue,  staining  intensely  pink  with  the 
hichsin,  gave  the  impression,  under  low  power,  that  we  were  dealing 
with  a  nodule  that  had  arisen  in  relation  to  the  vessel-wall  itself, 
possibly  of  the  nature  of  a  leio-myoma  or  of  an  endarteritic  process. 
Higher  magnification,  however,  revealed  the  nervous  nature  of  the 
fibres,  and  subsequent  sections  stained  with  Cajal's  and  YVeigert's 
methods  showed  the  presence  of  numerous  similar  nodules  and 
confirmed  their  nervous  nature. 

The  first  silver  preparations  examined  were  a  serial  set  in  which 
the  nodule  represented  in  Figs.  8  and  29  was  found.  A  description 
of  the  very  varied  nature  of  the  nodules  will  be  attempted  later, 
but  meanwhile  we  may  note  the  beautiful  whorl-arrangement 
of  the  fibres  composing  this  one. 

The  first  Weigert  preparations  (Figs.  26  and  27)  also  gave 
beautiful  nodules  with  a  marked  intertwining  of  the  fibres.  High- 
power  examination  showed  that  the  internodal  segments  were  short 
and  irregular,  and  that  the  myelin  sheath,  though  staining  specifically, 
iiinner  and  not  so  intensively  stained  as  the  surrounding  fibres 
of  the  white  matter. 

(a)  Disposition  vj  the  Fibres  jorming  the  Nodules 

To  recognise  this  it  will  be  necessary  to  compare  Van  Gieson, 
silver,  and  Weigert  preparations.  The  smallest  and  simplest 
neuroma  formations  are  mere  strands  of  fibres  running  parallel 
to  each  other;  not  strictly  straight,  but  usually  sinuous.  Such 
simple  strand-,  composed  oi  from  six  to  twelve  fibres,  were  most 
frequently  met  with  in  the  pia  lateral  to  the  emerging  anterior  roots 
(Fig.  39  .  An  increasing  complexity  in  the  structure  was  initiated 
by  an  interlai  ing  of  the  fibres  as  if  these  sinuous  parallel  til 
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to  wind  in  and  out  amongst  each  other  :  such  fibres  were  met  with 
most  frequently  in  the  walls  of  blood  vessels  cut  longitudinally 
(Figs.  32  and  33).  A  further  stage  in  their  evolution  was  reached 
by  the  convoluted  course  of  the  fibres,  which  seemed  to  coil  spirally 
round  other  parallel  longitudinal  fibres  or  round  a  bundle  of  fibres 
cut  transversely  (Fig.  38). 

From  these  simple  formations  we  get  all  transitions  to  the  tuft- 
like nodules,  in  which  the  interlacing  is  so  dense  as  to  appear  an 
almost  inextricable  tangle  (Fig.  30),  or  to  the  whorl-arrangement, 
in  which  the  fibres  appear  to  have  some  definite  plan — the  most 
typical  being  the  ball-of-wool  appearance  already  noted  (Fig.  29). 
Sometimes  the  appearance  was  that  of  a  ball  of  wool  in  which  several 
successive  threads  had  passed  in  the  same  direction  and  then 
suddenly  the  winding  had  commenced  in  another  direction,  so  as 
to  cross  the  former  in  varying  degrees  of  obliquity  ;  successive 
threads  were  then  parallel  for  a  time,  till  that  direction  again  gave 
place  to  another.  The  increase  in  size  of  the  nodule  was  accounted 
for  by  an  agglomeration  of  bundles  of  fibres  which  simply  repeated 
the  primary  groupings.  At  other  times  it  seemed  that  each  in- 
dividual thread  had  wound  in  an  independent  direction,  as  if  the 
ball  had  slowly  revolved  during  the  process  of  winding.  On  cross- 
section  of  such  a  ball,  the  fibres  would  then  present  an  appear- 
ance much  more  uniformly  transverse,  while  in  the  former  case 
the  fibres  would  be  cut  transversely,  obliquely,  and  even  for  short 
lengths,  longitudinally  (Fig.  8). 

It  is  impossible  to  give  anything  like  an  accurate  description 
of  the  almost  infinite  variety  in  the  disposition  of  the  fibres.  The 
fibres  in  their  windings  could  sometimes  be  followed  for  a  consider- 
able distance,  and  at  other  times  they  seemed  to  bend  at  very 
sharp  angles,  often  at  right  angles.  The  ball-of-wool  appearance, 
in  some  form  or  other,  was  characteristic  of  the  larger  nodules — 
whether  they  were  looked  at,  as  it  were,  from  the  surface  or  on 
section. 


(b)  Structure   and  Mode  oj  Formation  oj  the  Nodules 

Structure. — Van  Gieson  Sections. — We  have  already  indicated 
that  by  simple  nuclear  staining  and  superficial  examination  the 
nodules  might  have  been  mistaken  for  leio-myomatous  new  forma- 
tions. Under  a  higher  magnification,  the  fibres  composing  the 
nodules  were  found  to  have  the  structure  of  the  peripheral  nerves, 
differing  from  these  only  in  the  closer  disposition  of  the  neurilemma 
nuclei  and  the  finer  structure,  in  general,  of  the  fibre.  Longi- 
tudinally cut  fibres  were  stained  yellowish-green,  with  a  central 
thread — corresponding  to  the  axis-cylinder — taking  sometimes  the 
pink  stain  of  the  fuchsin  or  the  dark  stain  of  the  hematoxylin,  and 
with  a  very  fine  pink  line  which  at  frequent  intervals  showed  an 
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elongated  nucleus  in  relation  to  it  (Fig.  6).  Transversely  cut  fibres 
appear  as  discs  with  a  central  point  the  axis-cylinder — and  an 
outer  zone  staining  homogeneously  yellowish-green,  and  each  with 

a  oink  ring  which  gives  the  disc  a  very  sharp  contour  Fig.  .  and 
with  an  occasional  nucleus  applied  to  it.  In  nodules  with  fibres 
more  closely  arranged  than  in  Fig.  (>.  the  cross-section  of  the  fibres 
ngular  and  Rattened  from  pressure.  Between  the  fibres  was 
a  varying  amount,  usually  a  very  slight  amount  of  connective 
tissue. 

The  most  striking  feature  of  the  nodules  was  the  very  character- 
istic and  numerous  nuclei.  In  some  nodules  they  were  more 
numerous  than  in  others  [cf.  Figs  19  and  20).  In  all  they  were 
elongated  on  longitudinal  section,  with  blurred  ends,  and  with  their 
long  axis  parallel  to  the  long  axis  of  the  fibre.  Further,  the  nucleus 
stained  intensively,  and  a  very  distinct  network  and  membrane  and 
closely  distributed,  hue,  chromatin  granules  could  be  made  out,  but, 
except  in  a  lew,  no  nucleolus.  The  cylindrical  shape  of  the  nucleus 
distinguished  it  from  the  oval  nuclei  ol  the  endoneurium  and  of  the 
endothelial  cells,  and  they  were  further  recognised  by  their  arrange- 
ment and  relation  to  the  fibres.  Sometimes,  especially  in  the  fibres 
breaking  off  from  the  nodules,  long  bands  of  fibres  could  be  resolved 
simply  into  long  stretches  of  nuclei,  some  of  which  showed  a  con- 
striction in  the  middle.  The  nuclei  belonging  to  the  connective 
tissue  stained  less  deeply,  their  longitudinal  axis  was  not  always 
parallel  to  the  fibre,  but  often  transverse,  and  further,  they 
frequently  showed  nucleoli.  The  endothelial  nuclei,  which  again 
might  cause  confusion,  are  larger,  oval,  le>s  deeply  stained,  usually 
with  nucleolus,  and  closely  related  to  a  lumen  in  which  red  blood 
•  ell-  could  be  recognised.  It  was  impossible  by  means  of  any  of 
the  >tams  to  distinguish  the  nerve  fibre  nuclei  from  the  nuclei 
ol  the  unstriped  muscle  fibres  in  the  vessel  walls. 

y  Stain. — The  fibres  stain  intensely  black  and  the 
longitudinal  fibres  show  numerous  irregularities  and  tine  varicosities 
on  their  course.  From  the  thicker  fibres  branch  off  delicate  twigs, 
often  at  a  sharp  angle,  and  these  fine  twigs,  twining  round  larger 
5,  frequently  end  in  a  homogeneous  bulb— similar  to  Cajal's 
cone  de  croissance.  In  the  vessel-walls,  especially  of  the  smaller 
Is,  the  fibres  form  a  plexus  ol  tine  fibres  with  branchings  ending 
m  homogeneous  cones  or  rings  (Figs.  10-12).  Along  the  coin 
the  fibres  arc  numerous  elongated  nu<  lei,  and  in  relation  to  the 
transversely  i  ut  fibres  are  similar  nuclei  showing  a  circular  outline. 
Both  on  longitudinal  and  transv  1  rse  sei  tions,  the  nuclei  >ho\\  a  very 
intimate  relation  to  the  axis  (  ylinder  1  Fig. 

Weigert'  MeduUated  Sheath  Slain.  The  larger  nodules  under  low 
power  stain  almost  as  deeply  as  the  surrounding  fibres  ol  the  white 
matter  ;  under  high  power  thi>  is  shown  to  be  due  to  their  very  clos< 
disposition,  for  the  individual  fibres  are  much  more  faintly  stained 
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than  normal  fibres.  It  is  thns  seen  that  the  fibres  are  made  up  of 
elongated,  often  bulging,  cylinders,  with  a  very  narrow  connecting 
bridge  :  the  cylinders  are  longer  in  the  darker  stained  fibres  and 
shorter  in  the  faintly  stained,  and  the  latter  are  best  seen  in  the  walls 
of  vessels  forming  a  reticulum  (Figs.  13  and  25).  When  the  strands 
of  fibres  are  cut  transversely  there  are  numerous  fine  points  amongst 
the  larger  cross-sections  :  these  points  correspond  in  all  probability 
to  the  connecting  bridges  between  the  cylinders.  The  fibres  com- 
posing the  strands  are  in  all  cases  much  finer  than  the  fibres  of  a 
peripheral  nerve,  or  even  of  the  nerve  roots. 

The  further  structure  of  the  nodules  will  be  indicated  in  studying 
their  mode  of  formation. 

Mode  oj  Formation. — In  order  to  study  the  mode  of  formation, 
serial  sections  of  very  numerous  nodules  were  investigated.  The 
Weigert  preparations  were  the  most  useful  for  this  purpose,  but  silver 
and  Van  Gieson  sections  gave  very  valuable  confirmatory  results  ; 
the  latter  being  specially  helpful  in  indicating  the  mode  of  termina- 
tion of  the  fibres.  The  method  adopted  was  to  trace  such  a  nodule 
as  that  represented  in  Fig.  35,  stained  with  Weigert's  method,  or 
Fig.  29,  stained  with  silver,  both  upwards  and  downwards  as  long 
as  any  trace  of  it  could  be  noted.  The  first  nodules  investigated 
were  those  in  the  above  figures,  and  it  will  be  convenient  to  take  them 
as  representative  of  a  very  larger  number  of  nodules  which  could 
with  certainty  be  confirmed  to  have  a  similar  origin  and  extension. 

The  large  wedge-shaped  and  oval  nodules  represented  in  Fig.  35, 
lying  in  the  pia  opposite  the  ligamentum  denticulatum,  and  extend- 
ing inwards  from  the  periphery,  when  traced  downwards  by  means 
of  Weigert  preparations,  were  found  to  change  rapidly.  The  fibres 
diminished  in  the  peripheral  mass,  and  the  nodule  increased  in  size 
in  the  lateral  vessel,  and,  later,  was  connected  with  the  pia  by  means 
of  only  a  few  fibres.  Lower  still  these  were  absent,  and  the  nodule, 
still  in  relation  to  the  vessel  but  diminishing  in  volume,  was  found 
on  the  border  of  grey  and  white  matter  (Fig.  36).  In  the  next 
sections  it  was  independent  of  the  vessel  (Fig.  37),  and  its  fibres 
gradually  unweaving,  as  it  were,  from  the  nodule  mass,  became  lost 
in  the  meshwork  of  fibres  of  the  grey  matter  ;  no  definite  connection 
between  them  could  be  traced.  In  the  final  section,  only  two  or 
three  strands  were  present,  forming  a  very  loose  network  of  inter- 
lacing fibres,  which  in  the  next  section  could  not  be  distinguished 
from  the  normal  fibres  of  the  part.  Throughout  its  course  from  the 
periphery  the  fibres  were  found  intertwined,  and  there  were  attempts 
at  whorl-formation  with  strands  of  six  to  twelve  parallel  fibres. 

If  this  series  is  traced  upwards,  it  is  found  that  the  nodules  which 
lie  partly  parallel  to  the  periphery  of  the  cord  and  partly  at  right 
angles  (Fig.  35)  are  wholly  within  the  pia — forming  one  long 
elongated  nodule  in  the  centre,  of  which  at  one  end  a  vessel  is  cut 
transversely.     This  elongated  nodule  shows  many  parallel  strands 
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and  intertwining  fibres,  and  ran  be  traced  in  higher  sections  nearer 
and  nearer  to  the  anterior  roots,  the  fibres  becoming  more  parallel 
Fig.  and  slightly  more  deeply  stained  as  the  emerging  anterior 
root  zone  is  reached.  Here  the  appearance  of  the  bundle  of  fibres 
conveys  the  impression  that  an  anterior  root  bundle,  instead  ol 
passing  directly  outwards,  has  curved  round  into  the  pia  laterally. 
Going  back  on  the  former  figures,  we  see  that  it  has  travelled  either 
in  the  pial  spaces  or  in  the  vessel-walls  till  it  had  been  arrested 
opposite  the  ligamentum  denticulatum,  that  it  there  passes  inwards 
along  the  lateral  vessel,  till  it  reached  the  zone  bordering  the  grey 
matter,  into  the  general  texture  of  which  it  had  finally  unwound  its 
fibres.     The  successive  stages  of  this  evolution  may  be  followed  in 

Figs-  35-39- 

It  will  be  necessary  later  to  note  the  exact  point  of  origin  of 
these  fibres,  which  could  thus  with  certainty  be  traced  into  relation 
to  the  emerging  anterior  root  zone.  Meanwhile,  having  indicated 
that  bundles  of  fibres  have  passed  laterally  in  the  pia  from  this 
region,  we  pass  to  observe  similar  bundles  passing  ventrally  in  the 
pia,  and  curving  round  the  antero-mesial  border  of  the  white  matter 
into  the  anterior  fissure. 

The  large  nodule,  represented  in  Fig.  29,  stained  with  Cajal's 
axis-cylinder  stain,  when  traced  downwards,  showed  that  it  retained 
it>  whorl-arrangement  and  its  size  unreduced  through  several 
sua  essive  sections.  This  seemed  to  indicate  that  it  had  an  elon- 
gated spindle-shape  rather  than  a  circular  form.  It  then  gradually 
lessened  in  diameter,  and  almost  suddenly  showed  a  commencing 
cleft  which,  in  later  sections,  became  almost  complete.  In  each 
of  the  two  nodules  thus  formed,  there  was  a  small  vessel  cut 
obliquely,  an  indication  that  the  larger  nodule  had  been  in  relation 
t<>  a  vessel  and  that  this  division  was  due  to  its  branching.  The  two 
smaller  nodules  lasted  through  only  two  or  three  sections,  and  broke 
up  int..  radiating  fibres  just  at  the  border  of  the  grey  and  white 
matter.  Some  of  the  fibres  took  the  course  almost  exactly  of  fibres 
nt  the  normal  anterior  root  bundles,  but  none  could  be  traced  t<> 
the  periphery  "I  the  cord.  These  radiating  fibres  are  similar  to 
those  d<-i  ribed  earlier  a-  finely  calibred  fibres  with  a  pink  outline 
«'i  1  onnective  tissue. 

It  this  nodule  is  traced  upwards,  it  i>  found  that  it  lessened  in 
volume  more  rapidly,  ami  in  eight  or  ten  paraffin  sections  bad 
assumed  'lie  shape  ol  a  wedge  in  close  relation  to  a  vessel,  in  su<  - 
.  e  higher  se<  tions  the  1  ommissural  vessels,  .i>  they  1  urved  into 
the  grey  matter  from  the  base  ol  tin  anterior  fissure,  contained  very 
numerous  strands  of  fine  fib  I  .31).  These  rapidly  diminished 
in  number  in  the  anterior  fissure,  ami  in  higher  >e<tioii^  only  two 
strands,  composed  each  >>\  from  tour  to  six  fibres,  <"u\<\  be  found, 
and  these  were  followed  in  the  pial  vessels  between  the  anl 

e  and  the  converging  anterior  roots.      A  linking  with  anterior 
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roots  could  not  be  traced  in  this  case,  but  in  numerous  others  it 
could  with  certainty  be  confirmed  that  the  fibres  seemed  to  emerge 
in  the  immediate  vicinity  of  the  anterior  roots.  These,  the  two  first 
nodules  which  came  under  observation,  stained  respectively  for 
medullated  sheath  and  axis-cylinder,  were  typical  of  large  numbers 
of  nodules  in  the  grey  and  white  matter. 

It  is  necessary  to  supplement  this  description  by  referring  to 
Van  Gieson-stained  preparations.  These  showed  that  the  fibres, 
immediately  on  their  leaving  the  region  of  the  anterior  roots,  had 
a  similar  but  more  delicate  structure  and  an  increased  number  of 
nuclei.  The  pia,  especially  opposite  the  ligamentum  denticulatum. 
showed  even  more  fibres  than  in  Weigert  preparations.  Fig.  22 
represents  the  same  nodule  as  that  just  traced  serially  (Fig.  35), 
and  shows  the  very  large  number  of  nuclei  related  to  the  fibres. 
Similar  nodules  in  relation  to  a  lateral  vessel  (Fig.  20),  and  to  a 
commissural  vessel  (Fig.  21),  could  be  followed  in  a  manner  exactly 
comparable  to  those  already  described,  the  strands  of  fibres  in  the 
commissural  vessels  in  successive  sections  showing  the  increasing 
intertwining  and  nodule  formation  of  Fig.  .21. 

The  pial  fibres  could  thus  be  stated  to  arise  from  the  region  of 
the  anterior  roots,  and  most  probably  only  from  their  immediate 
vicinity.  They  then  pass  rapidly,  laterally  or  medially,  and  during 
their  transition  undergo  a  change  in  disposition  and  structure. 
Becoming  more  closely  intertwined,  by  the  time  they  have  reached 
the  mid-point  of  the  lateral  surface  they  have  assumed  a  nodule 
formation.  The  fibres  passing  ventrally  seldom  assume  this  compact 
form  till  they  emerge  from  the  base  of  the  anterior  fissure,  but  in 
the  region  of  the  central  canal  they  often  form  a  large,  dense  nodule 
(Fig.  44).  As  the  fibres  pass  from  the  region  of  the  anterior  roots 
they  become  finer,  stain  less  intensely,  and  show  a  very  distinct 
segmental  structure,  the  segments  being  in  the  form  of  bulging 
cylinders  or  varicosities  with  connecting  bridges  (Fig.  13).  The 
very  fine  character  of  the  fibres  around  the  vessels  at  the  base  of 
the  anterior  fissure  is  well  brought  out  in  Fig.  42,  where  the  central 
vessel  is  seen  dividing,  and  the  fibres  pass  in  later  sections  along 
commissural  vessels  into  the  grey  matter  of  either  side,  and  along 
the  branches  to  the  anterior  (Fig.  41)  and  lateral  (Fig.  43)  horns  as 
leashes  of  fine  fibrils. 

The  fibres  do  not  always  pass  to  the  base  of  the  anterior  fissure, 
but  sometimes  inwards  along  the  lateral  branches  of  the  anterior 
fissure  vessels.  Fig.  40  shows  a  wedge-shaped  mass  of  fibres  passing 
into  the  direct  pyramidal  tract  near  its  anterior  mesial  margin. 
These  fibres  could  be  traced  along  this  vessel,  ultimately  to  form  the 
nodule  (Fig.  27).  This  nodule,  when  traced  downwards,  broke  up 
into  strands  of  fibres  in  the  meshwork  of  the  grey  matter. 

The  fibres  passing  laterally  in  the  pia  could  be  traced  passing 
inwards  along  almost  every  lateral  vessel  between  anterior  and 
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posterior  roots.  If  one  section  were  taken,  and  attention  were 
concentrated  on  a  strand  of  pial  fibres  in  relation  to  the  anterior 
roots,  in  sui  essive  sections  that  bundle  could  be  followed  as  has 
been  done  above.  Simultaneously,  moreover,  new  bundles  rise  in 
their  place  cut  transversely  or  longitudinally,  and  these,  in  their 
turn,  can  be  followed  to  lateral  vessels  of  the  cord.  We  thus 
frequently  get  a  radiation  of  the  fine  fibres  in  the  peripheral  vessels, 
or  indications,  marked  by  a  fibrosis  of  the  vessels,  that  such  fibres 
have  been  present.  The  impression  is  given  that  it  we  could  restore 
the  picture  to  an  earlier  stage  intra-medullary  fibres  in  bundles 
or  nodules  would  radiate  inwards  along  all  the  lateral  vessels  to  the 
circumference  of  the  grey  matter. 

The  pial  fibres,  passing  inwards  along  peripheral  vessels,  result  in 
the  formation,  speaking  generally,  of  nodules  within  the  white 
matter,  and  these,  running  horizontally,  have  their  greatest  diameter 
in  transverse  sections  of  the  cord  (Fig.  35).  The  fibres  passing  along 
central  vessels  form  nodules  in  the  grey  matter,  and  these  have  their 
long  axis  more  oblique  or  parallel  to  the  long  axis  of  the  cord 
29).  Strands  of  fibres  also  in  the  pia  cut  longitudinally,  when  traced 
upwards,  frequently  become  more  oblique  or  longitudinal  as  they 
reach  the  anterior  roots. 

The  fibres  of  the  nodules  in  relation  to  central  and  peripheral 
vessels  frequently  intermingle.  As  a  rule,  by  this  time  a  very  large 
nodule  has  formed  at  the  base  of  the  anterior  horn,  and  from  this 
nodules  have  branched  off,  with  the  vessel  branches,  to  the  different 
areas  of  the  grey  matter.  When  the  secondary  fibrotic  changes, 
following  the  nodule  formation,  have  not  occurred  to  any  marked 
extent,  a  very  beautiful  interlacing  of  the  fibres  or  intermingling  of 
fibres  from  different  nodules  takes  place  at  the  borders  of  white  and 
grey  matter.  Such  appearances  are  best  understood  from  Van 
Gieson  sections,  where  the  fibres  of  each  nodule,  as  it  were,  become 
unwound,  and  the  disentangled  threads  of  each  nodule  intermingle 
to  form  an  inextricable  maze  of  libres  that  break  up  at  their  ex- 
tremities into  whorls  of  individualised  nucleated  elements.  Many 
of  these  isolated  elements  in  the  loose  meshwork  are  distinctly  the 
cut  portions  of  these  terminal  strands,  but  many  could  be  con- 
clusively proved  to  be  isolated  fusiform  nucleated  cells.  Sometimes 
these  fusiform  elements  unite  end  to  end  to  form  chains  of  cells  with 
imbricating  processes  (Figs.  45,  46). 

In  the  terminal  ramifications  of  the  libres  of  each  nodule  all  the 
transition-  between  nucleated  fibre-,  chains  of  nucleated  (ells,  and 
nucleated  fusiform  cells  could  be  followed.  The  calibre  «>t  the 
nucleated  fibres  is  greater  than  th.it  ol  the  libres  with  which  they 
are  in  continuity  (Fig.  45).  In  each  nucleated  fibre  there  <  ,111  be 
recognised  a  distincl  axis-cylinder,  a  homogeneous  yellowish- 
surrounding  layer,  with  a  fine  pink  outer  border,  in  the  fusiform 
elements  forming  the  chains  are  darkly  stained  elongated  111 
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and  a  homogeneous — with  polychromeme-thylene  blue— slightly 
granular  protoplasm,  and  in  some  a  faintly  stained  filament  can  be 
definitely  demonstrated  lying  along  one  side  of  the  nucleus  or  ex- 
tending from  its  opposite  poles.  This  appearance  was  more  evident 
in  preparations  from  the  medulla  and  pons,  and  its  significance  will 
be  dealt  with  in  discussing  the  nodules  in  these  regions. 

In  the  structure  of  the  compact  nodules  we  noted  that  there  was 
little  interstitial  tissue,  but  here,  in  the  breaking  up  of  the  nodules, 
the  fusiform  elements  were  intermingled  with  an  increasing  fibrosis. 
As  these  elements  scatter  in  this  fibrous  tissue  they  become  more  and 
more  unrecognisable,  and  progressively  may  be  confounded  with 
connective  tissue  elements.  It  is  only  when  this  fibrosis  is  absent 
or  very  slight  that  the  specific  nervous  nature  of  the  nucleated  chains 
and  fusiform  cells  can  be  recognised. 

(c)  Origin  oj  the  Fibres  forming  the  Nodules 

The  majority  of  the  nodules,  it  has  just  been  stated,  can  be  traced 
to  fibres  passing  ventrally  or  laterally  from  the  immediate  vicinity  of 
the  emerging  anterior  nerve  roots.  It  will  now  be  necessary  to 
discuss  one  or  two  points  which  are  of  importance  in  relation  to 
the  possible  precise  point  of  origin  of  the  pial  fibres  so  traced. 

Obersteiner  thus  describes  the  histological  structure  of  the  pos- 
terior root  where  it  enters  the  cord  :  "At  the  point  where  the 
posterior  root  pierces  the  pia  mater  it  is  constricted,  and  sometimes 
to  a  marked  extent."  "  This  reduction  in  size  takes  place  entirely  at 
the  expense  of  the  myelin  sheath.  Consequently,  when  stained  by 
Weigert's  method,  the  root  at  this  point  remains  colourless,  and  a 
bright  band,  usually  convex  on  the  outer  side,  is  seen  traversing  the 
root  at  the  point  of  constriction."  Levi  has  shown  that  the  posterior 
root  fibres  lose  their  neurilemma  sheaths  and  become  imbedded  in 
neuroglia  within  the  spinal  cord  in  the  cervical  segments,  just  as  they 
enter  the  cord  in  the  dorsal  segments,  but  outside  the  cord  in  the 
lumbo-sacral  segments.  He  has  further  shown  that  the  Aujhelluug- 
zone  or  Ablassungzone — the  zone  which  stains  so  palely  with  the 
Weigert  method — coincides  with  this  transition  line,  and  that  here 
the  fibres  become  narrowed  to  form  the  so-called  "  constriction 
zone  "  or  ring  of  Obsteiner.  Levi,  Orr,  and  Rows,  and  others  have 
looked  upon  this  point  as  the  "  locus  minoris  resistentiae  "  of  the 
fibre,  and  have  ascribed  to  it  considerable  importance  in  the  patho- 
genesis of  tabes. 

A  similar  Ablassungzone  has  been  scarcely  recognised  for  the 
anterior  nerve  roots,  but  Orzechowski  in  a  case  of  tabes,  with  the 
development  of  numerous  pial  neuromata,  found  that  the  abnormal 
pial  fibres  were  present  only  in  the  lumbo-sacral  segments,  and 
almost  exclusively  in  the  neighbourhood  of  the  anterior  roots.  He 
noted  that  the  position  of  the  Ablassungzone  in  the  anterior  roots 
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changed  in  different  segments,  even  of  the  lumbar  and  sacral  cord, 
and  that  all  the  abnormal  pial  fibres  could  be  traced  t<>  arise  from 
that  point  of  the  anterior  root  fibres  peripheral  to  the  Ablassungzone, 
wherever  it  might  be  situated.  As  a  rule,  it  was  in  the  deeper  layers 
of  the  pia  or  just  at  the  boundary  of  pia  and  the  glia  border  layer. 

A  very  prolonged  study  of  our  preparations  at  all  the  levels  of 
the  cord  was  carried  out  with  the  view  of  t racing,  if  possible,  the 
point  of  connection  of  the  fibres,  the  intimate  association  of  which 
with  the  anterior  roots  at  once  suggested  their  origin  from  them. 

In  numerous  segments  in  which  the  secondary  fibrosis  had  not 
too  greatly  involved  the  intra-medullary  course  of  the  fibres,  it 
found  that  the  emerging  anterior  nerves,  before  reaching  the 
pia,  show  at  a  definite  point  of  their  course  a  faintly  staining  zone 
(Fig.  48).  At  this  point  there  is  a  considerable  attenuation,  possibly 
even  an  interruption,  of  the  myelin  sheath.  That  this  is  not  due 
to  over-differentiation  is  proved  by  the  staining  of  the  fine  abnormal 
fibres  gathered  together  in  the  pia.  This  transition  zone  differs 
from  that  in  the  posterior  roots  (Fig.  47)  in  that  it  is  not  a  constric- 
tion zone,  for  the  fibres  of  each  group  pass  parallel  through  the 
Ablassungzone  before  they  radiate  into  the  root  bundle.  Further, 
the  point  where  the  myelin  sheath  becomes  attenuated  is  not  the 
same  for  each  group  of  fibres,  so  that  a  line  passing  through  the 
Ablassungzone  of  the  anterior  roots  in  any  one  section  is  a  widely- 
extended  and  undulating  one. 

In  the  upper  cervical  segments  this  Ablassungzone  was  almost 
invariably  found  entirely  within  the  glia  border  layer,  or  just  on  its 
intra-medullary  border.  In  the  dorsal  cord,  in  those  segments 
sufficiently  healthy  to  allow  it  to  be  traced,  it  was  found  just  on  the 
borders  of  glia  border  layer  and  pia.  In  the  lumbosacral  cord  the 
increasing  fibrosis  in  the  emerging  root  zone  made  it  difficult  to 
determine  with  certainty  any  regularity  in  its  position.  But  it 
could  be  proved  to  be  an  irregular  line  sometimes  within  and  some- 
times without  the  outer  border  of  the  glia  border  layer. 

In  consequent  e  of  the  existence  of  this  Ablassungzone  the  intra- 
medullary part  of  some  anterior  nerve  roots  is  divided  into  a  central 
and  peripheral  part.  The  root  bundles  outside  the  pia  are  cut  trans- 
versely, so  that  the  emerging  roots  would  seem  to  take  very  rapidly  a 
1  ourse  in  the  longitudinal  direction  of  the  cord.  The  anterior  nerve 
bundles  have  thus  a  central  part,  an  Ablassungzone,  and  a  peripheral 
part.  By  the  varying  position  of  the  Ablassungzone  the  Length  of 
these  portions  of  the  nerve  is  altered.  It  it  lies  within  the  glia  border 
layer,  then  the  peripheral  pari  is  Lengthened,  and  it  itches  in  the  pia 
the  peripheral  part  i>  very  short. 

In  V-  stained  preparations,  amongst  the  thick  tool  til-res — 

those  immediately  peripheral  to  the  Ablassungzone— small  bundles 
of  fin.-  fibres  could  be  traced,  either  tree  or  disposed  around  the 
vessels.     The  anterior  root   artery,  cu1    transversely   immediately 
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lateral  to  the  nerve  root,  was  almost  invariably  in  the  lumbar  cord 
surrounded  by  a  reticulum  of  fine  fibres  (Fig.  13).  A  passage  of 
fibres  from  anterior  roots  to  this  vessel  could  never  be  traced,  for  an 
anterior  root  bundle  seemed  to  divide  and  enclose  the  vessel.  In 
other  preparations  the  Ablassungzone  of  one  bundle  was  unrecognis- 
able and  its  place  was  taken  by  a  fibrosis,  within  which  could  be 
traced  an  interlacing  of  fibres  which  were  finer  than  the  intra- 
medullary fibres  with  which  they  appeared  to  be  continuous.  From 
this  interlacing,  in  which  fibres  were  cut  transversely  and  longi- 
tudinally, there  seemed  to  be  a  definite  gathering  up  of  fine  fibres 
to  pass  into  the  pia.  A  very  clear  picture  of  such  a  group  of  fibres 
passing  laterally  is  seen  in  Fig.  39.  A  careful  comparison  of 
numerous  such  pictures  made  it  not  unreasonable  to  assume  that 
here  the  Ablassungzone  had  been  intra-medullary,  and  that  from 
the  point  immediately  peripheral  to  it  the  pial  fibres  had  arisen, 
the  secondary  fibrosis  involving  the  intra-medullary  course  of  the 
fibres. 

The  direct  association  of  the  abnormal  pial  fibres  with  the 
anterior  nerve  bundles  immediately  peripheral  to  the  Ablassungzone 
seemed  to  be  confirmed  by  further  study  of  the  preparations.  The 
connections  were  often  very  few,  but  they  must  often  have  been 
removed  by  the  increasing  fibrosis. 

It  must  further  be  noted  that  the  fibres  of  several  nodules, 
situated  midway  between  the  grey  matter  and  the  periphery  of  the 
cord,  seemed  as  if  they  unwound  into  strands  directly  continuous 
both  centrally  and  peripherally  with  anterior  root  bundles.  A 
careful  examination,  however,  of  serial  sections  made  it  evident 
that  such  nodules  also  had  formed  in  relation  to  vessels  passing  into 
the  cord  alongside  the  emerging  nerve  bundles,  and  that  the  nodule 
formation  took  place  just  as  in  relation  to  other  lateral  vessels.  The 
close  proximity  of  the  emerging  fibres  to  the  nodule  made  it  appear 
as  if  they  entered  into  and  emerged  from  the  nodule.  On  several 
occasions,  however,  the  emerging  strands  showed  a  definite  tortu- 
osity in  their  course. 

According  to  Nageotte,  the  Ausgangspunkt  of  tabes  is  formed  by 
an  area  of  transverse  neuritis,  situated  near  the  point  where  the 
roots  penetrate  the  dura.  It  has  already  been  pointed  out  that  a 
retrograde  degeneration  may  occur  in  the  anterior  roots  and  that 
from  the  point  where  this  may  be  arrested  the  anterior  roots  may 
regenerate  new  fibres.  If  this  degeneration  ascend  to  the  point 
where  the  neurilemma  sheath  is  lost,  the  new  fibres  tend  to  stray 
into  the  pial  spaces  and  vessels  and  to  form  neuromata,  instead  of 
passing  onwards  in  the  old  sheaths  of  Schwann  to  form  leashes  of 
young  fibres  in  the  degenerated  tube. 

A  careful  examination  of  the  cord  throughout  its  whole  extent 
has  proved  the  almost  entire  absence  of  any  degeneration  in  the 
extra-medullary  portions  of  the  anterior  nerve  roots.     The  nerve 
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roots  were  retained  in  most  of  the  segments,  especially  in  those  in 

which  the  nodules  were  most  numerous,  and  the  pial  fibres  emerging 
laterally  and  medially  from  the  vicinity  of  the  emerging  /.one  were 
in  no  way  associated  with  an  extra-medullary  retrograde  degene- 
ration arrested  at  the  point  peripheral  to  the  Ablassungi  A 
erative  process,  in  the  !  tte's  findings  in  tabes, 
can,  therefore,  not  he  assumed  as  an  explanation  <^\  the  pial  fibres. 
In  only  one  funiculus  of  the  extra-medullary  anterior  roots  was 
an  appearance  noted  which  might  be  interpreted  as  a  regeneration 
of  new  fibres  within  the  old  sheaths  of  Schwann  :  this  passed  through 
several  successive  sections.  It  must,  however,  be  stated  that  the 
radicular  portion  of  the  root  was  not  examined,  but,  were  a  retro- 
grade degeneration  to  be  accepted  as  an  explanation  of  tin1  new 
pial  fibres,  it  must  of  necessity  have  extended  to  the  Ablassun 
and  been  evident  in  the  retained  roots.  It  must  further  be  men- 
tioned, ere  leaving  this  question  of  the  relation  of  the  precise  point 
of  origin  of  the  abnormal  pial  fibres,  that  the  intra-medullary  portion 
of  the  anterior  roots  frequently  showed  a  myelin  degeneration. 
This  process  was  secondary  to  the  fibrosis  accompanying  the  nodule 
formation  and  will  be  referred  to  in  a  later  section. 

(d)  Distribution  of  the  Neuromata 

It  has  already  been  noted  that  with  the  exception  of  the  upper 
five  cervical  and  the  2nd  and  3rd  dorsal  segments,  no  part  of  the  cord 
was  free  from  nodule  formation.  The  first  indication  of  such  in  the 
'•tli  cervi(  al  segment  occurred  as  a  very  small  nodule  in  relation  to  a 
I  of  the  anterior  roots.  The  few  fibres  composing  this  nodule 
could  be  traced  in  serial  sections  to  fibres  passing  in  from  the  peri- 
phery along  this  vessel,  and  in  subsequent  sections  the  nodule  broke 
up  into  fibres  within  the  general  substance  of  the  grey  matter.  The 
normal  structure  of  the  white  and  grey  matter  was  retained,  but 
at  tli  -lateral  angle  of  the  anterior  horn  a  slight  amount 

of  fibrosis  indicated  that  nerve  fibres  had  been  present  :  under  high 
power  this  was  confirmed,  as  uhost-tubes  could  lie  distinctly  r< 
nised  as  nerve  fibres.  In  the  opposite  horn,  at  each  angle,  antero- 
mesial,  antero-lateral,  and  postero-lateral,  a  similar  change  bad 
evidently  01 1  urred,  and  the  vessels  leading  to  these  points  from  the 
periphery  -bowed  a  commencing  fibrosis.  It  was  evident  that 
tine  fibres  had  passed,  in  the  adventitia  oi  th<  ,  to  the  angles 

of  the  grey  matter  and  had  there  broken  up,  to  disappear  finally 
with  the  onset  of  the  fibrosis.  With  the  excepi  ion  of  this  very  minute 
nodule  and  the  indications  that  othei  abnormal  fibres  bad  been 
•it,  tbis  segment  was  quite  normal.  The  pia  -bowed  a  few 
fibres  <  ut  transversely  and  obliquely,  and  there  was  n  certain  amount 
of  infiltration  of  the  pia  and  ol  the  "i  'lie  cord,  especially 

ot  the  gn  %  in  itter,  with  lymphocyti<  -hi 
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In  the  upper  part  of  the  7th  cervical  segment  the  nodule  forma- 
tion had  already  become  much  more  evident.  A  large  pear-shaped 
nodule  was  present  in  the  centre  of  the  anterior  horn  on  one  side  : 
this  extended  through  nearly  twenty  paraffin  sections,  and  several 
of  the  vessels  distributed  in  the  grey  matter  show  leashes  of  fine 
fibrils  in  their  walls.  Throughout  both  this  and  the  next  segment, 
almost  every  section  showed  beautifully  that  most  of  the  vessels 
in  the  grey  matter  contained  these  delicate  fibres.  Figs.  10-12 
and  29-33  are  all  taken  from  these  two  segments,  in  which  the  nodule 
formation  had  taken  place  more  in  relation  to  the  central  than  to 
the  peripheral  vessels.  In  the  adventitia  of  the  vessels,  silver  pre- 
parations revealed  a  fine  plexus  of  fibres  with  numerous  lateral 
branches  and  fine  terminal  bulbs  or  clubs  (Figs.  10,  12)  :  only  a  few 
ring-forms  could  be  traced.  These  appearances  must  be  looked  upon 
as  equivalent  to  Cajal's  cones  and  anncanx.  YsTien  a  vessel  bends 
or  divides,  the  leash  of  fibrils  in  its  walls  curves  round  or  branches 
off  along  the  two  divisions  (Fig.  33).  In  relation  to  many  of  these 
nodules,  the  secondary  fibrosis  had  involved  specially  that  part  of 
the  anterior  horn  bordering  the  white  matter.  Weigert-stained 
preparations  also  showed  that  there  was  an  involvement  of  the  myelin 
of  the  intra-medullary  anterior  roots,  but  silver  preparations  brought 
out  the  integrity  of  the  axis-cylinder  (Fig.  34). 

In  the  1st  dorsal  segment  there  was  a  return  to  the  more  normal 
architecture  of  the  cord,  with  a  few  more  or  less  isolated  nodules 
and  a  commencing  fibrosis  involving  the  terminal  ramifications  of 
the  fibres  of  the  nodules.  The  2nd  and  3rd  dorsal  segments  were 
practically  normal  with  the  exception  of  the  slight  sclerosis  to  be 
noted  later. 

The  segments  from  the  4th  dorsal  to  the  1st  lumbar  inclusive 
showed  a  very  uniform  change,  uniform  in  character  though  not  in 
degree.  At  numerous  levels  the  only  nodules  present  were  found  in 
the  centre  of  the  grey  matter  in  the  form  of  an  extensive  plexus 
round  a  vessel  as  its  centre.  In  other  sections,  leashes  of  fibres 
could  be  traced  from  such  nodules  along  all  the  vessels  to  the  cir- 
cumference of  the  grey  matter — passing  to  anterior  and  lateral 
horns  and  to  Clarke's  column.  Even  where  the  structure  of  the  cord 
was  retained,  there  was  an  indication  of  fibrosis  in  relation  to  the 
nodules,  and  as  this  advanced  the  nodule  gradually  disappeared, 
leaving  only  a  few  fine  fibres  around  a  vessel.  Pial  fibres  are  present, 
in  limited  numbers,  around  the  whole  lateral  cord  :  and  a  few  nodules 
could  be  traced  in  the  pial  septa. 

The  lumbo-sacral  cord  proved  to  be  a  perfect  store-house  of 
neuromata.  Nodules  could  be  traced  in  every  preparation  without 
exception,  and  the  histological  picture,  formed  by  the  combined 
nodule  formation,  the  accompanying  fibrosis,  the  sclerosis,  and  the 
fibrosis  of  the  intra-medullary  course  of  the  anterior  and  posterior 
roots,   changes  not  only  in  every  segment   but  in  every  section. 
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Throughout  this  region  the  pia  also  was  perfectly  black,  in  Weigert- 
stained  sections,  with  fibres  cut  longitudinally,  obliquely,  and  trans- 

ly,  and  with  almost  every  vessel  there  was  a  radiation  inwards 
of  fibres  and  more  or  less  marked  nodule  formation  or  indica- 
tions that  such  had  existed.  The  anterior  fissure  showed  numerous 
strands  of  fibres,  which  were  continued  in  the  walls  of  the  commis- 
sural vessels  to  the  base  of  the  anterior  horn,  where  they  formed  a 
very  Luce  nodule  from  which  several  smaller  nodules  branched  off 
al< rag  the  different  vessels.  There  was  frequently,  too,  a  coalescence, 
at  the  junction  of  white  and  grey  matter,  of  fihres  of  the  nodules  in 
relation  to  central  and  peripheral  vessels. 

In  the  2nd  sacral  segment,  the  region  of  the  central  canal  was 
occupied  by  a  large  nodule  composed  of  closely  disposed  fihres  with 
numerous  nuclei  (Fig.  44).  and  on  either  side  the  central  vi 
showed  small  nodules  in  the  connective  tissue  surrounding  them. 
The  grey  matter  of  the  antero-mesial  and  antero-lateral  groups  of 
cells  on  one  side  was  also  occupied  hy  a  dense,  compact  nodule,  from 
which  fibres  radiated  to  intermingle  with  fibres  formed  in  relation 
to  the  peripheral  vessels.  The  nodule  in  the  region  of  the  oblite- 
rated central  canal  passed  through  the  whole  of  the  remaining  sacral 
cord  :  from  it  fibres  radiated  in  all  directions  into  the  grey  matter. 
In  the  pia  were  numerous  strands  of  very  delicate  fibres,  but  no 
further  nodules  could  be  trai  ed. 

(2)  Fibrosis  associated  with  the  Nodules 

The  neuroma  formation  was  not  the  only  pathological  pn 
it  in  the  cord,  nor  was  it  the  most  dominant  feature.  Through- 
out the  pia  it  has  been  noted  that  there  was  a  definite  thickening 
and  at  numerous  levels  a  marked  cell-infiltration,  the  whole  suggest- 
ing that  at  one  period  there  had  existed  meningitic  processes.  This 
process  had  spread  along  the  adventitia  of  nearly  all  the  vess 
the  antero-lateral  cord,  and  was  specially  marked  at  the  base  of  the 
anterior  fissure.  The  posterior  roots  were  similarly  involved  in  the 
posterior  root-entry  zone  throughout  almost  the  whole  extent  ol 
the  cord,  and  the  anterior  nerves  in  the  intra-medullary  root-emer- 
genl  zone  at  numerous  levels.  The  upper  five  cervical  and  2nd 
and  3rd  dorsal  segments  were  alone  free  from  this  change,  and  even 
they,  in  the  5th  1  ervical  and  the  dorsal  segments,  showed  the  1  hange 
in  the  posterior  root-entry  zone  to  a  slight  extent. 

The  question  ol  the  sequence  ol  the  pathological  proa 
naturally  at  once  arises  in  the  mind.  Schlesinger  related  the 
neuromata  in  his  cases  to  a  proliferative  pro<  ess,  the  result  of  a  long- 
1  ontinued  <  hronic  irritation.  There  is  abundant  evidence  ol  such  a 
chroni(  irritation  in  this  case,  but,  a  prolonged  study  ol  individual 
ents  confirmed  the  first  impression  that  the  fibrosis  was  secon- 
dary   t<     the    nodule    formation.     Every    nodule,    almost   without 
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exception,  could,  by  means  of  serial  sections,  be  definitely  related  to 
a  vessel.  In  segments  such  as  the  6th  cervical  and  ist  dorsal,  where 
individual  isolated  nodules  were  present  and  the  normal  structure 
of  the  cord  was  otherwise  retained,  the  nodule  formation  was  the 
only  abnormal  appearance.  Such  isolated  nodules  were  lying 
within  the  adventitia  of  medium-sized  vessels,  the  walls  of  which 
were  scarcely  altered  in  structure  (Fig.  6).  Other  sections  showed 
similar  nodules,  with  a  commencing  thickening  of  the  vessel-wall, 
not  only  of  the  vessel  in  which  the  nodule  was  present,  but  to  a 
lesser  extent  of  all  the  vessels  of  the  cord,  The  lower  part  of  the 
6th  cervical  segment  in  YVeigert-fuchsin  preparations  gives  the 
appearance,  under  low  power,  of  a  normal  cord  with  the  vessels, 
even  the  capillaries,  markedly  prominent,  owing  to  the  slight 
thickening  of  their  walls.  At  a  slightly  lower  level,  where  a  small 
nodule  is  evident  on  one  side  and  a  few  abnormal  strands  on  the 
other,  the  angles  of  the  grey  matter  are  picked  out  by  a  commencing 
fibrosis. 

Wlien  we  pass  to  the  7th  and  8th  cervical  segments,  where  the 
nodule  formation  in  the  anterior  white  matter  is  marked,  this  stain 
shows  diffuse  pink  areas,  within  which  are  strands  of  myelinated 
fibres,  many  of  which  are  on  the  point  of  disappearance  even  with 
the  most  careful  differentiation.  A  comparison  of  numerous  sections 
shows  that  these  areas  of  fibrosis  are  associated  with  the  breaking  up 
of  nodules,  and  that  these  have  been  first  involved  in,  or  have  at 
least  first  yielded  to,  the  compression  of  the  increasing  fibrosis  and 
the  influence,  toxic  or  otherwise,  which  first  called  it  into  play. 

In  such  sections,  when  the  fibrosis  is  not  sufficiently  dense  to 
have  involved  all  the  structural  elements,  there  is  present  a  mesh- 
work  of  fine  fibres  which  suggests  the  presence  of  capillaries  running 
in  all  directions.  These  are,  however,  finely  calibered  bands,  recog- 
nised as  nerve  fibres  by  the  yellowish  staining  of  their  protoplasm, 
the  occasional  faint  trace  of  axis-cylinder,  and  the  fact  that  they 
never  contain  any  red  blood  cells. 

With  the  increasing  fibrosis  the  pia,  pial  septa,  and  grey  matter 
all  show  an  intense  perivascular  infiltration  with  cells,  whilst  in  the 
areas  of  fibrosis  such  cells  form  small  accumulations  and  extend 
into  the  surrounding  nerve  tissue.  Most  of  these  cells  are  of  the 
lymphocyte  type,  with  a  darkly  staining  nucleus  in  which  no  de- 
finite structure  can  be  recognised,  and  with  a  very  narrow  zone  of 
protoplasm.  Some  cells,  slightly  larger  than  these,  are  also  present, 
with  an  oval  nucleus,  placed  to  one  side,  in  which  the  chromatin 
network  can  be  recognised,  especially  with  polychrome  methlyene- 
blue  staining.  A  few  plasma  cells,  with  characteristic  radkem 
nucleus  and  metachromatie-staining  protoplasm,  are  scattered 
amongst  the  other  cells. 

Glia  Cells. — In  the  zone  of  extension  of  the  fibrosis,  an  intense 
glia-cell  proliferation  and  hyperplasia  have  occurred  (Figs.  7  and 
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49).  The  cells  contain  oval  or  irregular  nuclei,  which  arc  much 
larger  than  those  in  normal  glia  cells  and  arc  situated  at  the  peri- 
phery of  the  cell.  The  nucleus  stains  darkly  but  the  chromatin 
network  is  distinct,  with  large  nodule  points,  often  a  distinct 
nucleolus,  and  always  a  sharply  contoured  membrane.  The  proto- 
plasm varies  in  amount  :  in  the  smaller  cells  it  is  homogeneous, 
of  very  varied  shape,  and  with  very  tine  processes  ;  in  the  larger 
cells  it  assumes  an  angular  or  star-like  form,  anil  from  the  angles 
pass  thick  ramifying  processes  which  form  a  network  enclosing  in 
its  meshes  numerous  lymphocyte  cells.  Many  of  the  glia  cells  are 
in  close  relation  to  vessel-walls,  especially  capillaries.  It  is  in 
this  zone  of  advancing  fibrosis  that  there  are  found  elements  the 
interpretation  of  which  tends  to  cause  considerable  confusion 
(Fig.  7).  The  young  fibroblasts  are  in  appearance  very  similar 
to  the  fusiform  cells  which  arise  from  the  terminal  ramifications 
of  the  nucleated  tubes,  especially  as  the  latter  undergo  a  fibrous 
transformation. 

Ganglion  Cells. — To  a  remarkable  extent  the  ganglion  cells  were 
preserved  in  the  grey  matter,  which  had  not  been  encroached  upon 
by  the  fibrosis  advancing  from  centre  and  periphery.  The  majority 
of  the  cells  were  altered  in  character,  but  many  apparently  healthy 
cells  were  present.  In  other  sections  few  of  the  cells  failed  to  show 
changes  :  chromatolysis  in  all  stages,  from  a  slight  central  or  peri- 
pheral removal  oi  Nissl's  granules  to  their  entire  absence,  vacuola- 
tion  of  the  cytoplasm  (Fig.  50),  eccentric  position  of  the  nucleus, 
and  all  sta,i;e>  of  atrophy  oi  the  cells.  A  few  cells  were  found  which, 
even  with  very  complete  differentiation,  showed  a  diffuse  staining 
and  fusion  oi  the  granules. 

Throughout  the  whole  dorsal  cord  below  the  3rd  dorsal  segment, 
this  fibrosis  is  present  to  a  greater  or  less  extent.  Sections  at  various 
levels  show  that  the  central  canal  is  involved  and  that  the  change 
has  extended  to  the  commissural  ve>sels  on  either  side,  thence  to  the 
tent  re  of  each  grey  matter,  from  there  has  passed  forwards  to  the 
anterior  horn,  outwards  Lo  the  lateral  horn,  and  backwards  to 
the  posterior.  When  this  fibrosis  was  very  marked  the  grey  matter 
in  Weigert-fuchsin  sections  was  picked  out  in  pink.  In  the  adjoin- 
ing lateral  and  in  the  posterior  columns  there  was  a  varying  d 
oi  s<  lerosis  with  markedly  fibrosed  vessels.  The  posterior  columns 
showed  also  a  striking  1  fibrosis  in  the  posterior  root-entry 

From  this  severe  degree  of  involvement  oi  the  grey  matter 
there  were  all  transitions  to  the  sections  which  showed  only  a  slight 
nodule  formation  and  only  a  trace  o!  t  ommencing  til>i 

It  i>  when  we  reach  the  second  lumbar  segment  that  the  pro- 
bable sequent  e  ol  the  pro.  e>-e>  becomes  evident.     Weigert-fuchsin 
ins  at  tin-  l<  .  .  ti  and  52)  show  on  both  sides  finei  or 

thicker  fibrous  strands  passing  from  the  periphery  oi  the  cord  to 

the  holder-  ot   the  L'lty   matte!',   there  to  expand   Ulto  a    loose  tlie^h- 
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work  of  pinkstained  fibres  and  not  involving  to  any  marked  extent 
the  grey  matter,  the  cells  of  which  stand  out  clearly.  In  the  formatio 
reticularis,  on  one  side,  there  is  a  very  evident  area  of  fibrosis,  with 
the  remains  of  a  nodule,  the  connections  of  which  with  the  periphery 
can  be  traced  even  in  the  thickened  lateral  vessel.  On  the  opposite 
side  (Fig.  52),  a  dense  area  of  fibrosis  occupies  the  base  of  the 
anterior  horn,  stretches  amongst  the  antero-mesial  group  of  cells 
and  laterally  to  the  postero-lateral  group,  where  the  remains  of  a 
whorl  of  fine  fibres  may  still  be  recognised.  Pial  septa  and  vessels 
throughout  the  segment  show  a  very  marked  thickening. 

Similar  changes  are  present  in  relation  to  all  the  nodules  through- 
out the  lumbo-sacral  cord,  the  variations  depending  on  the  extent 
and  distribution  of  the  fibrosis.  A  symmetrical  involvement  of 
the  grey  matter  on  opposite  sides  is  frequent,  and  a  similar  symmetry 
has  been  noted  in  relation  to  the  lateral  columns,  which  were  often 
mapped  out  by  fibrous  strands.  In  the  3rd  lumbar  segment  the 
markedly  thickened  vessel  represented  in  Fig.  16  can  be  traced 
throughout  its  whole  extent  from  the  anterior  fissure,  curving  into 
the  grey  matter,  and  passing  to  the  neck  of  the  posterior  horn.  In 
its  course  it  is  surrounded  by  dense  masses  of  deeply  staining  round 
cells,  and  a  small  area  of  calcification  was  associated  with  this 
accumulation.  Below  the  5th  lumbar  segment,  the  secondary  in- 
volvement of  the  strands  and  nodules  was  very  much  less  marked. 

(3)  Fibrosis  of  the  Intra-medullary  Portions  of  the 
Anterior  and  Posterior  Nerve  Roots 

This  change  in  relation  to  the  anterior  nerve  roots  was  constant 
throughout  the  lumbo-sacral  cord,  was  very  irregular  in  the  dorsal 
cord,  and  was  again  present  in  the  7th  and  8th  cervical  segments. 
In  the  anterior  root-emergent  zone  the  divergence  peripheralwards 
of  the  bundles  of  fibres  was  much  wider  than  the  normal :  definite 
bundles  seemed  to  pass  to  the  antero-mesial  angle  of  the  anterior 
columns  and  even  posterior  to  this  angle,  and  emerging  bundles 
radiated  outwards  to  a  point  considerably  more  than  half  way  to 
the  ligamentum  denticulatum.  The  whole  of  this  root-emergent 
zone  was  involved  at  certain  levels  in  a  fibrosis  which  gave  to  longi- 
tudinal fibres  a  deeply  staining  pink  outline,  and  to  transverse 
fibres  just  within  the  pia  a  sharp  pink  contour,  for  each  individual 
fibre  was  separately  enclosed.  The  myelin  sheath  of  such  fibres 
was  frequently  degenerated  as  far  as  the  fibrosis  extended,  but  silver 
preparations  showed  that  the  axis-cylinders  were  preserved.  This 
accounts  for  the  absence  of  degeneration  in  the  extra-medullary 
portion  of  the  anterior  roots  in  spite  of  the  degeneration  within  the 
cord.  Sometimes  the  whole  anterior  root-emergent  zone  showed  this 
change  ;  at  other  times  only  individual  bundles  of  fibres  (Fig.  54), 
along  each  of  which  it  seemed  as  if  the  neurilemma,  together  with 
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a  layer  of  the  pia,  had  been  continued  inwards.   The  extra-medullary 

portion  oi  the  root  dul  not  share  in  this  fibrosis. 

The  change  in  the  posterior  roots  was  even  more  striking  and 
constant.  Fig.  53,  taken  from  the  7th  cervical  segment,  shows  that 
the  fibres  forming  the  compact  bundle  ot  the  posterior  nerve  root 

give  no  indication  of  a  constriction  /.one,  but  are  continued  within 
the  cord  for  a  considerable  distance,  retaining  their  neurilemma 
sheath  and  nucleus  and.  as  in  the  anterior  roots,  carrying  in.  as  it 
were,  round  each  fibre  a  layer  ot  the  pia,  with  which  the  neurilemma 
sheath  usually  blends  at  the  ring  of  Obersteiner.  Individual  fibres 
can  be  traced  through  the  posterior  root-entry  zone  almost  to  the 
of  the  posterior  horn,  and  reflex  collaterals,  with  this  structure, 
as  tar  as  the  base  of  the  anterior  horn.  The  extra-medullary  root 
gives  the  impression  oi  having  been  carried  right  into  the  cord 
substance  and.  intra-meduUary,  differs  only  in  showing  an  in.  reased 
intertibrillar  tissue  with  more  numerous  nuclei.  Between,  and  on 
either  side  of,  the  longitudinal  entering  strands  cross-sections  ot 
fibres  show  an  involvement  in  the  fibrosis,  as  if  fine  fibrils  of  con- 
nective ti>sue  had  enclosed  them  in  a  reticulum.  An  area  of  the 
posterior  columns,  with  nucleated  fibres  mostly  cut  transversely, 
is  situated  almost  invariably  just  to  the  inner  side  of  the  fibrosed 
root-entry  /one. 

In  longitudinal  sections  of  the  cord,  the  entering  posterior  root 
fibres  can  be  traced  for  fully  <>ne  centimetre  :  the  fibres  show  neuri- 
lemma sheath  and  nucleus  and  an  increased  interlibrillar  tissue. 
The  nuclei  in  relation  to  the  fibres  tend  to  assume  a  position  actually 
within  the  contour  of  the  nerve  fibre,  and  the  nucleated  fibres  end  in 
direct  continuity  with  normal  non-nucleated  fibres  of  the  posterior 
columns.  No  definite  fusiform  elements  could  be  traced  in  relation 
to  the  terminations  of  these  nucleated  fibres. 

Weigert-fuchsin  preparations  show  that  very  many  of  the  fibres 
in  the  posterior  root-entry  zone  and  in  the  areas  mesial  to  it  are 
degenerated  :  in  some  nerve  fibres  only  a  faint  >hado\v  of  myelin  is 
it.  That  this  again  was  not  due  to  over-differentiation  was 
proved  by  the  presence  of  the  very  tine  fibres  in  the  pia  immediately 
anterior  to  the  posterior  roots.  Under  low  power,  the  posterior 
entry  zone  stood  out  clearly  as  an  area  of  diffuse  fibrosis,  con- 
tinuous with  an  oval  area  immediately  internal  to  it,  which  was 
probably  the  continuation  upwards  of  the  root-entry  zone  of  lower 
levels. 

The  5th  1  ervi(  al  segment  showed  only  a  slight  trace  ot  this  fibrosis 
in  the  posterior  root-entry  zone,  but  in  the  area  internal  to  it  were 
numerous  nucleated  fibres,  each  with  a  delicate  junk  zone.  In 
these  nut  leated  patches  the  normally  situated  glia  cell-  were  very 
mu<  h  enlarged,  and  the  thickened,  ramifying  pro<  esses  formed  a  tine 
network  around  the  fibres,  the  nuclei  of  whii  h  1  ould  be  distinguished 
from  glia  nuclei  by  their  intimate  relation  to  the  axis  « ylinder. 
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It  is  important  to  note  that  though  so  many  of  the  fibres  in  the 
intra-medullary  portion  of  the  posterior  roots  showed  degeneration, 
there  was  no  attempt  at  a  regeneration  from  the  healthy  extra- 
medullary  portion.  None  of  the  fibres  in  the  lateral  pia  could  be 
traced  directly  to  posterior  roots,  nor  could  any  definite  connection 
be  established  between  posterior  roots,  and  the  few  pial  fibres  in 
the  posterior  pia  and  pial  septa.  Nageotte,  as  we  have  seen,  has 
described  in  tabes  a  collateral  regeneration  from  the  preserved  end 
of  the  posterior  roots,  and  Raymond  traced  the  fibres  of  the  neuro- 
mata, found  by  him  in  the  posterior  pia,  to  a  regeneration  of  posterior 
root  fibres  interrupted  in  their  intra-medullary  course.  An  explana- 
tion of  this  absence  of  regeneration  may  be  found  in  the  integrity 
of  the  axis-cylinder  as  revealed  by  the  silver  method. 

(4)  Sclerosis 

Areas  of  sclerosis  are  here  distinguished  from  areas  of  fibrosis, 
though  the  latter  frequently  extended  so  as  to  involve  the  former. 
We  may  here  confine  ourselves  to  a  reference  to  those  areas  in  which 
no  marked  fibrosis  accounted  for  the  change,  i.e.  areas  in  which  the 
normal  framework  of  the  cord  structure  was  retained.  Such  areas 
of  sclerosis  had  many  of  the  characters  of  areas  of  degeneration  in 
disseminated  sclerosis.  Though  the  same  columns  were  affected 
in  nearly  all  the  levels  of  the  cord,  this  was  in  such  varying  pro- 
portions, and  separated  by  intervals  in  which  no  transition  could  be 
traced,  that  the  significance  of  ascending  and  descending  degenera- 
tion could  not  be  ascribed  to  the  degeneration.  A  further  similarity 
to  desseminated  sclerosis  existed  in  the  presence  of  the  thickened 
vessels  on  transverse  and  longitudinal  sections,  and  further,  in  the 
presence,  in  varying  proportions,  of  naked  axis-cylinders.  No 
compound  granular  cells  were  found  in  the  sclerosed  areas,  an 
indication  that  the  process  of  sclerosis  had  run  its  course  some  time 
previously. 

In  the  upper  cervical  segments  there  was  slight  degeneration 
of  the  column  of  Burdach  near  the  median  septum — frequently 
lozenge  or  spindle-shaped  ;  the  tracts  of  Gowers  and  of  Flechsig 
were  also  slightly  sclerosed  to  an  extent  coinciding  with  the  posterior 
column  degeneration,  and  there  was  distinct  degeneration  in  the 
tract  of  Helweg  on  one  side.  In  the  lower  cervical  segments  there 
was  a  slight  tendency  to  degeneration  in  the  direct  pyramidal  tract 
on  one  side,  and  the  crossed  pyramidal  on  the  other,  and  again 
slight  degeneration  in  postero-mesial  columns,  tracts  of  Gowers 
and  of  Flechsig.  Throughout  the  various  levels  of  the  dorsal  cord, 
there  was  a  very  definite  area  of  sclerosis  between  the  tract  of  Gowers 
and  that  of  Flechsig  on  both  sides,  together  with  a  slight  degree 
of  degeneration  in  the  columns  of  Burdach  adjoining  the  median 
septum.     Throughout  the  lumbo-sacral  region,  the  fibrosis  was  so 
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extensive  in  the  white  matter  that  it  was  impossible  to  distinguish 
areas  in  which  sclerosis  may  have  been  present  independent  of  the 
fibrosis,  except  in  the  postero-mesial  columns,  which  again  showed 
slight  degeneration  near  the  median  septum. 

In  some  parts  of  the  cord  in  the  posterior  columns  there  was  a 
remarkable  twisting  of  the  fibres.  The  fibres  seemed  to  twine  round 
upon  themselves  and  to  run,  as  it  were,  around  an  irregular  axis 
parallel  to  the  longitudinal  axis  of  the  cord,  and  then  in  successive 
serial  sections  the  normal  orientation  of  the  fibres  was  re-assumed. 
Such  appearances  were  at  companied  by  a  rarefaction  of  the  tissue, 
not  amounting  to  even  slight  sclerosis.  Similar  appearances  have 
frequently  been  noted  in  the  posterior  columns  in  cases  of  dissemi- 
nated sclerosis. 

_•.  Medulla  Oblongata  and  Pons 

A-  a  preliminary  to  a  description  of  the  nodules  in  the  medulla 
oblongata  and  pons,  it  is  necessary  to  state  that  they  were  de- 
finitely distinguished  from  the  nodules  in  the  spinal  cord  in  that  the 
fibres  composing  them  stained  specifically  neither  with  silver  nor 
with  the  Weigert  method,  and,  further,  that  only  in  one  or  two 
isolated  instances  did  the  fibres  assume  a  whorl-arrangement. 
So  different  were  the  nodules  that  for  a  time  it  was  assumed  that  a 
pathological  process  was  in  operation  essentially  distinct  from  that 
in  the  spinal  cord.  The  finding,  how  ever,  of  one  or  two  nodules  with 
definite  whorl  disposition  of  the  fibres,  presenting,  as  it  were,  a 
transition  to  the  more  fully  developed  nodules  in  the  cord,  led  to 
the  possibility  being  entertained  that  these  formations  were  early 
-  in  the  development  of  one  process.  Later  findings  also 
emphasised  tin'  nervous  nature  of  the  constituent  elements  of  the 
early  Qodul<  >. 

The  examination  under  low  power  of  Weigert-fuchsin  and  iron- 
h.ematox\iin-fu«  hsin  preparations  at  different  levels  of  the  medulla 
and  pon-  showed  that  the  fibre-tracts  were  here  and  there  interrupted 
and  replaced  by  small  patches  which  took  a  diffuse  faint  connei  ti\  e- 
tissue  stain  to  a  greater  or  less  extent  ;  in  these  area--,  under  a  higher 
magnification,  faint  lines  could  be  recognised  taking  the  myelin 
stain.  In  similar  sections  stained  with  the  Bielschowsky-Williamson 
silver  method,  the  fibres  were  again  interrupted  by  faintly  staining 
ana-  in  which  w.re  bund  diffusely  staining  fragments  of  axis- 
cylinders,  and  in  adjoining  sections  stained  with  Van  dieson's 
method  it  was  demonstrated  that  these  areas  which  had  stood  out 
■arly  under  a  low  power  as  patches  oi  degeneration  were  in 
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reality  patches  of  nucleated  fibres  and  nucleated  elements  cut 
transversely,  obliquely,  or  longitudinally.  The  fibres,  in  many 
instances,  seemed  to  retain  the  normal  arrangement  of  the  fibre 
strands  of  the  part  involved  (Figs.  57  and  58).  In  other  parts  the 
fibres  terminated  in  a  loose  meshvvork  of  interlacing,  nucleated 
fibres,  or  strands  of  such  nucleated  fibres  ended  in  a  vortex  of 
elongated  nucleated  elements  which  diverged  from  each  other  to 
interlace  with  similar  elements  from  adjoining  strands  (Figs.  59-62). 
Such  areas  showing  this  loose  structure  were  in  all  instances  closely 
related  to  the  tissue  around  blood-vessels.  The  iron-haematoxylin 
stain  very  readily  revealed  the  existence  of  even  the  smallest 
nucleated  patches,  as  it  showed  the  break  in  the  continuity  of  the 
normal  fibres,  and,  further,  the  minute  nuclear  structure  of  the 
elements  replacing  them  could  be  ascertained  in  one  and  the  same 
section. 

In  the  pia  a  few  fully  stained  medullated  fibres  around  vessels 
were  found,  but  in  no  case  did  these  form  strands  or  nodules  in  the 
vessels  or  pial  spaces.  Obersteiner  has  observed  that  the  cranial 
pial  vessels  usually  contain  such  fibres,  while  the  spinal  pial  vessels 
rarely  do  so. 

From  this  brief  description  it  is  seen  that  there  are  present 
in  the  medulla  and  pons  abnormal  formations  which  bear  a  certain 
structural  resemblance  to  one  another.  For  purposes  of  description 
we  distinguish  between  the  following  : — 

(1)  The  simplest  nucleated  patches  with  the  retention  of  the 
normal  framework  of  the  tissue  ; 

(2)  The  patches  in  relation  to  sensory  nerve  paths  ; 

(3)  The  patches  which  consist  of  a  loose  meshwork  of  interlacing 
nucleated  fibres  and  spindle-shaped  elements ; 

(4)  The  definite  nodule  formation  ; 

(5)  The  areas  in  relation  to  the  superficial  origin  of  motor  nerve 
roots  ; 

(6)  The  areas  of  pure  fibrosis. 


Distribution  of  the  Patches  and  Nodules 

It  will  be  convenient  at  this  point  to  indicate  the  general 
distribution  of  the  patches  and  nodules  at  different  levels. 
Only  these  have  been  represented  in  the  figures  that  were  readily 
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recognisable  under  a  low  magnification  in  Weigert-fuchsin  or  iron- 
haematoxylin  sections. 


Lowes  Part  of  Medulla  Oblongata-  "  A  " 

Four  well-marked  patches  arc  to  be  found  <>n  examining  sections 
at  this  level.  The  smallest  of  these  is  situated  in  the  mesial  line  in 
the  centre  of  the  space  bounded  posteriorly  by  the  two  nuclei  of 
the  hypoglossal  nerves  and  anteriorly  by  the  two  posterior  longi- 
tudinal fasciculi,  between  which  it  extends  for  a  short  space.  A 
second  patch  is  situated  at  the  lateral  surface  of  the  medulla,  just 
anterior  to  the  descending  root  of  the  5th  nerve,  and  appears  to 
invoke  some  of  the  fibres  of  the  direct  cerebellar  tract  which  pass 
backwards  into  the  rest i form   body  at   this  level.     This  patch  is 


Fig.  A. 

triangular  in  outline,  the  apex  being  directed  inwards.  The  remain- 
ing two  patches  lie  between  the  pyramids  and  the  lower  end  of 
the  inferior  olivary  nucleus,  one  lying  close  to  the  surface  of  the 
medulla,  the  other  about  the  middle  of  the  posterior  surface  of  the 
pyramid.  These  two  patches  thus  involve  the  fibres  of  the  hypo- 
glossal nerve  as  they  pass  between  the  inferior  olive  and  the  pyramids 
on  their  way  to  the  surfai  e  of  the  medulla. 


Middle  of  the  Medulla  Oblongata    "  B" 
The  number  of  patches  has  greatly  increased  .it  this  level. 


Two 


well-marked  examples  are  to  be  found  in  each  restiform  body, 
all  being  quite  superfr  ial  in  position.  The  remaining  pat<  hes  may 
be  considered  in  relation  to  the  inferior  olivary  nucleus.     A  narrow 
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elongated  mass  is  to  be  seen  between  each  olive  and  the  correspond- 
ing pyramid,  the  strands  of  the  hypoglossal  nerve  on  each  side 
being  thus  involved,  and  appearing  to  pass  through  these  patches. 
Other  two  are  situated  at  the  postero-lateral  angle  of  the  inferior 
olive,  touching  the  grey  matter  itself,  while  two  further  patches  lie 
between  the  two  arms  of  one  olive  just  at  the  hilum  and  directly 
intercepting  the  strands  of  the  hypoglossal  nerve,  where  they  pass 
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Fig.   B. 
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between  the  mesial  fillet  and  the  olive,  the  hypoglossal  nerve  on 
one  side,  therefore,  being  interrupted  by  three  such  patches. 


Middle  of  Pons  Varolii — "  C  " 

The  most  important  patches  at  this  level  lie  in  relation  to  the 
fibries  of  the  5th  nerve  at  their  point  of  entry,  both  nerves  being 
approximately  equally  affected.  The  smaller  patches  are  also 
visible  in  the  neighbourhood  of  the  lateral  fillet  upon  one  side,  and 
a  number  of  smaller  ones  may  be  detected  amongst  the  transverse 
fibres   of   the  pons   towards   their   more   superficial   bundles.     A 
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narrow  elongated  patch  is  also  to  be  seen  amongst  the  deeper  parts 
of  the  fibres  on  one  of  the  5th  nerves. 

Upper  Part  of  Pons  Varolii — "  D  " 

The  number  of  patches  has  increased  very  greatly  at  this  level, 
no  fewer  than  twenty-one  being  found  in  one  section.  The  largest 
of  these  is  lozenge-shaped  and  is  situated  in  the  middle  line  anterior 
to  the  posterior  longitudinal  fasciculus,  and  midway  between  it 
and  the  trapezium.  Within  the  fibres  of  the  trapezium  itself,  three 
smaller  patches  may  be  detected,  and  still  other  three,  also  small  in 
size,  lie  in  the  reticular  formation,  just  posterior  to  the  trapezoid 
fibres.  Another  is  found  at  the  cerebello-pontine  angle.  The  re- 
mainder are  scattered  throughout  the  transverse  fibres  of  the  pons, 
mostly  amongst  the  more  superficial  of  these  fibres,  but  not  limited 
to  them.  Their  exact  positions  may  best  be  seen  from  the  accom- 
panying figure. 

Upper  Level  of  Mesencephalon — "  E  " 

The  patches  at  this  level  are  very  few  in  number,  and  are  limited 
to  the  region  of  eras  cerebri,  only  one  of  which  is  affected.  The 
largest  patch  implicates  the  fibres  of  the  3rd  nerve  just  at  their 


point  of  emergence,  the  area  affected  being,  however,  slight  in  com- 
parison with  the  corresponding  involvement  of  the  5th  nerve  as 
already   described.     Several    smaller    and    superficial   patches   are 
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situated  towards  the  inner  part  of  the  cms,  while  a  single  isolated 
one,  also  small  in  size,  is  to  be  seen  at  a  little  depth  from  the  surface, 
and  probably  implicating  pyramidal  fibres. 


(1)  Isolated  Nucleated  Patches 

It  is  necessary  again  to  emphasise  that  it  is  such  patches  which 
show  a  break  in  the  continuity  of  the  myelin  staining  fibres.  They 
are  of  two  kinds  :  (a)  Those  of  the  first  are  small  in  size,  isolated, 
few  in  number,  and  are  in  no  way  related  to  the  paths  of  cranial 
nerves  within  the  medulla  or  pons  ;  (b)  those  of  the  second  are  more 
numerous,  often  extensive,  and  definitely  on  the  paths  of  nerves 
from  or  to  their  superficial  and  deep  origin. 

(a)  In  the  smallest  patches  we  note  that  two  or  three  normally 
staining  longitudinal  strands,  composed  of  a  very  few  fibres,  e.g. 
in  the  transverse  fibres  of  the  mesial  fillet,  are  interrupted  in  their 
course  by  nucleated  fibres  which  seem  to  be  continuous  with  them. 
The  nuclei  in  these  fibres  are  elongated,  with  their  longitudinal 
axis  parallel  to  the  long  axis  of  the  tube  ;  they  stain  darkly,  have  no 
nucleoli,  and  are  definitely  within  the  lumen  of  the  tube.  The 
transversely  cut  strands,  between  and  immediately  in  relation  to  the 
nucleated  fibres,  are  also  nucleated,  so  that  under  low  power  we  have 
the  picture  of  the  normal  transverse  and  longitudinal  strands  of 
fibres  for  a  short  part  of  their  course  showing  nuclei.  Under  a 
higher  magnification  it  is  recognised  that  a  distinct  break  occurs  on 
either  side  of  the  nucleated  fibres,  between  them  and  the  normal 
fibres,  and  that  in  this  short  interval  only  glia  fibrils  are  present. 
These  can  be  definitely  followed  right  through  the  patch,  retaining 
and  probably  maintaining  the  longitudinal  direction  of  the  fibres, 
tul  analysis  of  sections  stained  with  Van  Gieson's,  iron-haema- 
toxylin,  and  Bielschowsky's  methods,  when  this  last  method  has 
not  stained  eleetively  and  glia  fibrils  take  the  stain,  proves  con- 
clusively that  the  glia  fibrils  in  these  patches  are  retained  and  serve 
to  form  channels,  as  it  were,  for  the  nucleated  fibres. 

The  elongated  nuclei  are  definitely  within  the  fibre  contour  and 
ran  be  readily  distinguished  from  the  rows  of  small  round  nuclei  so 
frequently  seen  in  relation  to  the  transverse  fibres  of  the  fillet  and 
transverse  fibres  of  the  pons.  The  longitudinal  fibres  stained  yellow- 
brown  with  Van  Gieson's  method,  and  no  distinct  central  filament 
was  recognised.  The  transversely  cut  fibres  showed  .1  similar 
structure,  a  faintly  yellow-brown  disc  and  a  reticulum  of  glia 
fibres  encircling  it:  the  circular  nuclei  in  relation  to  the  fibres 
showed  tlnir  identity,  in  structure  and  staining,  with  the  elongated 
nut  lfi. 

Such  is  the  strut  hire  of  those  simplest  nu<  leated  patches  ;  they 
could  be  recognised  .1-  retaining  this  structure  through  only  a  few 
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serial  sections,  and  almost  without  exception  they  were  in  relation 
to  the  transverse  fibres  of  the  mesial  fillet  or  transverse  fibres  of  the 
pons  near  the  medial  raphe. 

(b)  The  nucleated  patches  next  to  be  described  with  fibres  cut 
transversely  (Fig.  58)  and  longitudinally  (Fig.  57)  are  of  an  entirely 
different  nature.  They  were  all  found  in  relation  to  strands  of  the 
sensory  cranial  nerves,  and  it  will  be  convenient  to  describe  them 
with  the  next  group  of  changes. 


(2)  Changes  in  Relation  to  the  Intra-medullary  Course 
of  Sensory  Roots 

A  reference  to  Fig.  56  shows  that  the  entering  strands  of  the  5th 
nerve  are,  for  a  considerable  part  of  their  course  within  the  pons, 
nucleated.  Symmetrical  changes  were  found  in  the  5th  nerve 
on  the  opposite  side  and  in  relation  to  strands  of  the  8th  and  9th 
nerves,  though  to  a  less  extent.  A  comparison  with  Fig.  53,  show- 
ing the  posterior  root-entry  zone  in  the  7th  cervical  segment,  reveals 
the  similarity  of  the  process.  The  whole  extra-medullary  nerve 
root  seems  carried  into  the  pons  with  the  fibres  retaining  their 
neurilemma  sheath  and  nucleus.  Different  strands  showed  this  to 
a  varying  extent  of  their  course,  and  individual  fibres,  with  the 
structure  of  the  peripheral  nerve,  became  directly  continuous 
with  the  normal  non-nucleated  and  sheathless  medullated  fibres, 
the  nuclei  in  the  tube  becoming  more  and  more  isolated  and  the 
transition  occurring  almost  imperceptibly. 

This  nucleation  of  the  fibres  could  be  traced  far  into  the  pons, 
and  even  the  deep  strands  of  the  5th  nerve  showed  that  one-third 
or  one-half,  or  even  more,  of  the  fibres  composing  them  were 
nucleated.  In  these  deep  sensory  strands  the  neurilemma  sheath 
was  absent,  and  the  nuclei  were  more  definitely  within  the  fibre 
contour  than  in  the  more  superficial  fibres.  If  such  strands  were 
cut  transversely  we  get  the  appearance  shown  in  Fig.  58,  and,  if 
cut  longitudinally,  that  in  Fig.  57.  This  seems  to  us  to  be  the 
meaning  of  many  of  the  nucleated  patches.  An  explanation  would 
thus  also  be  found  for  the  fact  that  such  transversely  cut  fibres 
could  often  be  followed  for  a  considerable  distance  in  successive 
sections  with  only  a  slightly  varying  position,  and  with  no  very 
defined  relation  to  any  vessels,  while  the  longitudinally  cut  fibres 
soon  become  oblique.  In  all  of  these  patches  the  normal  framework 
of  the  tissues  was  preserved,  with  an  enlargement  of  the  glia  cells 
in  relation  to  the  fibres  :  a  change  similar  to  that  noted  in  relation 
to  the  nucleated  patches  internal  to  the  posterior  root-entry  zone 
in  the  cord.  Here,  also,  as  in  the  cord,  the  nucleated  fibres  coidd 
never  be,  beyond  doubt,  found  to  end  loosely  in  the  tissue  or  break 
up  into  fusiform  elements.     Weigert  preparations  proved  a  degene- 
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ration  of  the  fibres  coincident  with  the  nucleation,  but  adjoining 

howsky  preparations  proved  the  integrity  of  the  axis-cylinders. 

Before  leaving  these  changes  in  relation  to  sensory  nerve  paths, 

which  we  consider  quite  analogous  to  the  changes  in  the  posterior 

root-entry  zone,   it   is  necessary   to  add  that   a  very  exhaustive 

examination  of  serial  sections  of  medulla  and  pons  was  made  before 
the  conclusion  was  arrived  at  that  this  change  was  limited  to 
sensory  strands.  The  only  motor  nerve  root  which  showed  changes 
at  all  comparable  was  the  third.  The  fibres  of  the  oculo-motor 
nerve  seemed  to  have  a  very  extensive  zone  of  exit  passing  out 
from  the  surface  in  several  widely  separated  strands,  the  outermost 
of  which  adjoined  the  eras.  Several  of  these  strands  were  nucleated, 
but  only  tor  a  short  distance,  and  the  greater  part  of  the  change  was 
analogous  to  that,  to  be  described  under  (5),  in  connection  with  the 
motor  nerve  roots. 


(3)  Patches  composed  of  Interlacing  Nucleated  Fibres  and 
Ft  -1  form  Nucleated  Elements 

The  first  impression  received  from  a  low  power  view  of  such  a 
patch,  if  the  attention  be  confined  to  the  loose  meshwork,  is  that  we 
have  a  proliferation  of  young  connective-tissue  cells,  for  this  loose 

is  in  intimate  relation  to  dilated  capillaries,  which,  with  their 
walls  composed  of  a  single  layer  of  endothelium,  are  very  similar 
to  new-formed  vessels  (59  and  61).  A  closer  examination,  how 
shows  that  these  cells  differ  in  many  respects  from  young  fibroblasts, 
and  that  they  bear  a  close  resemblance  to  the  spindle-shaped 
elements,  derived  from  the  proliferation  of  the  sarcolemma  nuclei 
and  the  increase  of  the  sarcoplasm — young  myoblasts — in  the 
young  granulation  tissue  between  the  two  ends  of  a  muscle  wound, 
before  the  increasing  condensation  of  the  scar  ti>sue  has  caused 
their  atrophy  and  their  transformation  into  connective-ti-sue-like 
elements.  Such  cells  stain  more  homogeneously  than  fibroblasts, 
not  the  same  branching  processes,  and  can  for  a  time  be  readily 
guished  from  connective-tissue  cells  and  endothelial  cells. 
ther,  it  is  noted  that  these  spindle-shaped  nucleated  elements 
link  themselves  on  to  one  another  in  the  most  definite  way  I 
5g  and  60),  again  just  as  endothelial  cells  in  granulation  tissue 
align  themselves  to  form  young  capillaries.     There-  is  tins  different  e, 

<  1.  that  this  alignment  is  seldom  in  two  parallel  rows  with  a 
lumen  between,  hut  -  an  interlacing  in  very  varied  directions  of 
linked  elements,  which  only  later  converge,  as  it  were,  into  strands 
composed  cell-chains.     From  Figs.  59  and  60 

he  -.  en  '1-  fusiform  nu<  leated  elements  link  them- 

selves to  ..n,-  another,  end  to  end,  their  pr<  fuse  in  an  im- 

bricated manner,  and  that  by  the  time  the  cell-chain  thus  formed  1- 
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extricating  itself,  as  it  were,  from  the  maze  of  cells  and  passing  out 
from  them,  it  has  assumed  an  uneven  cylindrical  appearance,  the 
points  of  fusion  being  still  narrower  in  calibre  than  the  parts  of  the 
cylinder  which  contain  the  nuclei.  Such  nucleated,  protoplasmic 
cylinders  are,  in  future,  indicated  when  the  term  "  nucleated  tube  " 
is  used. 

Several  of  these  chains  of  linked  cells  give  the  appearance  of  a 
dichotomous  division  (Figs.  59  and  60).  This  forking  in  some  in- 
stances clearly  reveals  the  mode  of  origin  of  the  two  first  components 
of  the  branches,  for  the  first  links  in  the  respective  new  chains  lie 
very  close  and  almost  parallel  to  one  another.  The  impression  is 
received  that  a  longitudinal  cleavage  of  a  terminal  cell  had  occurred, 
that  the  proximal  portions  of  each  resultant  cell  had  remained  at- 
tached to  the  common  stem,  and  that  growth  in  length  had  continued 
in  each  new  branch  till,  further  on,  a  new  longitudinal  cleavage  had 
taken  place  when  a  new  dichotomous  division  resulted.  No  mitosis 
could  anywhere  be  noted. 

The  convergence  of  the  nucleated  tubes  forms  bundles  which 
run  as  parallel  strands  for  a  varying  distance  (Fig.  62),  and  then 
assume  a  more  convoluted  course.  Such  convoluted  nucleated  tubes 
(Fig.  63)  form  the  transition  to  the  definite  nodules  to  be  described 
below  (4). 

Between  the  parallel  strands  formed  by  the  convergence  of  the 
cell-chains  are  found  cells  and  tubes  cut  transversely,  which  show 
clearly  their  identity  with  the  longitudinal  elements. 

Structure  0/ the  fusiform  cells  and  nucleated  tubes. — The  earliest 
stage  of  the  cell  is  a  very  thin  spindle,  with  an  elongated  nucleus  and 
a  slight  amount  of  protoplasm  extending  from  its  poles.  As  the  cell 
increases  in  size  the  protoplasm  extends,  and  with  Van  Gieson's 
stain  is  homogeneous  and  faintly  tinged  pink.  Larger  cells,  under 
oil  immersion,  reveal  the  presence  of  a  more  deeply  staining  filament 
in  the  protoplasm  just  on  one  side  of  the  cell ;  this  filament  extends, 
with  the  growth  of  the  cell,  beyond  the  poles  of  the  nucleus  and  be- 
comes more  evident.  In  cells  which  show  a  central  nucleus,  their 
filament  can  often  be  recognised  through  it  and  extending  on  either 
side  for  a  short  distance.  The  nucleus  stains  always  deeply,  but 
shows  a  chromatin  network  and  membrane  and  fine  nodal  points, 
one  or  two  of  which  are  always  larger  than  the  others.  The  trans- 
verse section  of  such  fusiform  cells  shows  the  nucleus  at  first  occupy- 
ing almost  the  whole  disc  ;  later  it  leaves  a  portion  of  protoplasm 
on  one  side,  in  which  is  again  recognised  the  deeply  staining  point 

(Fig.  1). 

As  the  cells  become  linked  to  form  chains,  the  central  filament 
becomes  more  evident  in  each  cell  element,  and  as  the  fusion  of  the 
imbricating  processes  becomes  complete  and  the  cell  borders  dis- 
appear, the  discontinuous  filaments  form  a  continuous  line  which 
may  be  traced  passing  two,  or  three,  and  even  more  nuclei.     The 
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surrounding  protoplasm  in  these  tubes  is  homogeneous,  yellow  tinged 
with  faint  pink,  and  its  outer  border  is  often  denser  and  d< 
pink.     The  nucleus  tends  to  be  peripheral,  hut  is  still  Large,  and 
surface  views  especially  give  the  impression  of  its  being  still  central 
or  bulging  into  the  lumen.     The  examination  of  1  ions  gives 

the  true  relation  of  the  nucleus  to  the  protoplasmic  tube  (Fig.  2). 

A  further  stage  in  the  evolution  of  these  nucleated  tubes,  which 
have  resulted  definitely  from  the  fusion  o\  the  fusiform  cells,  is 
reached  as  the  contours  become  cylindrical  and  parallel,  and  mosl 
of  the  nuclei  have  taken  a  peripheral  position  and  flattened  appear- 
ance. The  protoplasm  still  stains  homogeneously,  but  the  con- 
densed outer  horder  and  the  sinuously  winding  filament  become 
more  marked  (Fig. 

In  the  loose  meshwork  there  is  present  only  a  slight  amount  of 
intercellular  tissue  derived  from  the  adventitia  of  the  neighbouring 
blood  vessels  :  between  the  tubes,  however,  distinct  glia  fibrils,  \  ery 
evident  with  iron-haematoxylin,  run  parallel  to  them.  Very  en- 
larged glia  cells,  with  thick  branching  processes,  are  found  in  (lose 
relation  to  the  meshwork. 

Preparations,  stained  with  polychrome  methylene-blue,  reveal 
the  presence  in  numerous  cells  of  very  fine  granule-,  accumulated 
chiefly  at  the  poles  :  similar  granules  are  found  here  and  there  in 
the  protoplasm  around  the  nuclei  oi  the  tubes.  The  metachromatic 
staining  of  these  granules  indicates  their  relation  to  the  granules 
.bed  by  Reich  and  Alzheimer. 

Preparations,  stained  with  iron-haematoxylin-fuchsin,  show  that 
nucleated  lube-  or  bands  are  in  -carious  stages  of  commencing 
myelination  (Figs.  14  and  66)  :   some  tubes  show  only  the  pink  tinge 
of  the  fuchsin  (Fig.  141/),  but  all  indicate  the  segmental  character  of 
the  tube  in  which  this  differentiation  is  taking  place.     The  firsl 
evidence  of  this  is  noted  in  a  darkening  just  within  the  outer  border 
of  the  segment   (Fig.   14/-)  ;    this  then  shows   a   fine   granularity 
1    g.   14      and,  later,  a  commencing  lattice-work  appearance  (Fig. 
on  cross-section  of  such  tubes,  this  transition  from  a  homo- 
geneous, dark  ring  or  shadow,  through  the  granular  stage,  to  the 
appearance  of  dark  radial  peripheral  point-,  is  also  seen,  and  also 
Lation  oi  the  nu<  leu-  to  the  forming  myelin  (Fig.  14/). 

These  appearances  are  undoubtedly  those  of  a  commencing 
myelination  oi  these  tube-,  formed  by  the  alignmenl  and  fusion  ol 
the  fusiform  element-.  In  one  strand  may  be  recognised  tubes 
which  show  varying  stages  in  it-  development    I  vera! 

writers  have  pointed  out  that  in  its  first  development  in  the  peri- 
i  nerve  the  myelin  is  deposited  in  imbri<  ated,  1  losely  applied 
rings,  the  spaces  between  the  rings  representing  the  future  I  anter- 
mann  incisures.     On  tion  such  fibre-  would  -how    radial 

points  ol  myelin  at  the  periphery,  and,  on  longitudinal  section,  the 
myelin  would  take  the  form  ol  a  lath,  e  with  elongated  Spa<  1 
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The  appearance  of  the  nucleated  tube  at  this  stage,  in  Van 
Gieson  preparations,  is  not  indicative  of  the  structure  of  a  peri- 
pheral nerve  :  the  nuclei  are  much  larger  and  more  numerous,  and 
the  neurilemma  sheath  is  absent.  In  the  stage  to  be  next  described, 
where  the  tubes  assume  a  convoluted  disposition,  they  become  more 
like  the  peripheral  nerve  fibre  in  character. 

We  desire  to  draw  special  attention  to  the  photographs  (Figs. 
59-66)  which  show  beautifully  the  fusiform  nucleated  elements 
(Figs.  59  and  60),  their  linking  into  cell-chains  and  the  fusion  of 
imbricated  ends  (Figs.  60  and  65),  the  transition  of  the  chains  into 
nucleated  bands  (Fig.  61),  and  the  convergence  of  the  bands  into 
longitudinal  strands  (Figs.  62  and  66),  between  which  are  found 
tubes  cut  transversely. 

(4)  Nodule  Formation  with  Convoluted  Arrangement 
of  the  Fibres 

Such  nodules  were  found  in  very  few  and  isolated  positions. 
The  largest,  composed  of  tortuous  fibres  with  numerous  nuclei,  is 
represented  in  Fig.  64,  and  was  situated  laterally  and  posteriorly  to 
the  strands  of  the  7th  nerve  and  close  to  the  floor  of  the  4th  ventricle. 
It  had  developed  in  relation  to  one  side  of  a  medium-sized  vessel, 
and  when  traced  upwards  divided  into  strands  which  passed  along 
the  two  divisions  of  this  vessel  to  form  more  or  less  large  nodules 
in  relation  to  each  branch.  In  serial  sections  both  the  original 
nodule  and  the  two  smaller  ones  could  be  followed  till  the  fibres 
unwound  themselves  from  their  compact  disposition  both  at  the 
upper  and  lower  limits  into  tortuous  but  parallel  fibres,  which  resolve 
into  nucleated  tubes,  and  then  finally  break  up  into  interlacing 
fusiform  nucleated  elements.  Within  the  fibres  of  the  nodule,  in 
iron-haematoxylin-fuchsin  sections,  there  is  present  a  distinct  central 
filament — the  axis-cylinder,  a  continuous  but  faintly  staining 
myelin  sheath,  and,  where  the  fibres  can  be  isolated,  a  distinct  outer 
membrane  staining  pink.  A  small  amount  of  interfibrillar  con- 
nective tissue  is  also  present,  derived  probably  from  the  adventitia 
of  the  vessel.  Fig.  5  shows  the  fibres  of  this  nodule  cut  longitudi- 
nally for  a  short  part  of  their  course,  with  a  structure  very  similar 
to  that  of  a  peripheral  nerve  :  the  nuclei,  however,  are  larger  and 
more  numerous. 

If  a  dissociation  of  the  fibres  by  an  increase  of  the  interfibrillar 
tissue  takes  place,  as  was  found  in  a  nodule  lying  near  one  inferior 
olivary  nucleus,  the  fibres  assume  more  the  appearance  of  those  of 
a  peripheral  nerve.  In  such  fibres  the  fact  that  the  nucleus — though 
peripheral — is  still  definitely  within  the  lumen  of  the  tube  and  is  not 
applied  to  it  from  the  outside  as  a  connective-tissue  nucleus,  can 
be  very  beautifully  recognised.  In  relation  to  all  the  nodules, 
similar  in  structure  to  that  just  described,  there  were  found,  in  the 
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immediately  surrounding  tissue,  radiating  lines,  the  structure  of 
which  was  resolve!  into  1  ell-chains  and  isolated  fusiform  cells  which 

were  undergoing  a  fibrous  transformation. 


(5)  Areas  in  Relation  to  the  Superficial  Origin  of 

Motor  Cranial  Nerves 

The  earliest  indication  of  such  change  was  in  the  form  of  a  pro- 
liferation of  cells  just  within  the  pia,  accompanied  by  a  certain 
amount  of  fibrosis  and  degeneration  of  emerging  fibres.  This  <.  hange 
was  most  marked  in  the  emerging  roots  of  the  hypoglossal  on  both 
sides.  These  strands,  with  YYeigert's  stain,  show  along  their  course 
a  degeneration  which  must  be  compared  and  related  to  the  degenera- 
tion of  the  intra-medullary  anterior  nerve  bundles  in  the  cord.  In 
addition  to  this,  however,  there  was  a  definite  proliferation  of  cells, 
many  of  which  are  spindle-shaped  elements,  which  again  fuse  to 
form  nucleated  tubes,  closely  applied  to  one  another  and  inter- 
twining. Further,  the  fibrosis  extended  to  involve  these  new- 
formed  elements.  Such  a  picture  required  very  careful  examination 
under  oil  immersion  and  the  use  of  several  staining  methods  to 
interpret  its  constituent  elements.  Weigert  and  Bielschowsky 
preparations  showed  a  disappearance  of  the  myelin  and  a  diffuse 
staining  of  the  axis-cylinder  of  the  emerging  fibres,  while  control 
preparations,  stained  with  Van  Gieson's  method,  proved  that  there 
is  a  dense  network  ot  new  nucleated  tubes  and  fusiform  cells,  and  an 
advancing  fibrosis  which  is  causing  their  atrophy  and  disappearance. 
The  appearance  of  some  of  these  nucleated  tubes  is  very  similar 
to  that  which  we  have  seen  in  stump-neuromata,  where  the  in- 
creasing condensation  of  the  scar-tissue  causes  compression  of  many 
ot  the  new  nerve  tubes — the  myelin  of  which  does  not  yet  take  the 
spe<  ific  myelin  stain  and  shows  as  a  homogeneous  yellow  zone  with 
central  axis-cylinder.  Radiating  from  such  areas  may  he  found 
the  nucleated  tubes  and  spindle-shaped  elements  undergoing  a 
fibrous  transformation. 


(6)  Pah  111-  1  >i    Pure  Fibrosis 

This  again  must  be  brought  into  relation  to  a  similar  change  in 
the  spinal  1  ord.     It  has  alread}  ted  that  small  areas  may  be 

mised  which,  under  low  power,  stain  diffusely  pink.  and.  under 
power,  reveal  few  or  no  structural  elements.    These  areas  are 
I  to  a  thi<  kened  vessel,  and  in  the  •  :   ol  the  fibrosis  the 

new-formed   nucleated   tubes  are   involved.     Within   those   a 
showing  no  recognisable  cell  elements  with  other  stains,  there  may 
frequently  be  found  in  Bielschowsky  preparations  diffusely  stained 
ylinders  whi<  h  we  have  taken  to  represent  the  remains  of  axis- 
cylinders  of  the  fibres  displaced  by  the  aew-formed  mn  leated  tubes. 
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It  is  thus  seen  that  the  histological  picture  is  an  extremely 
complex  and  varied  one,  that  at  first  sight  the  recognition  of  any 
relation  between  the  different  appearances  is  difficult,  and  that  a 
prolonged  investigation  of  serial  sections  and  comparison  of  adjoin- 
ing differently  stained  sections  is  necessary  before  any  satisfactory 
conclusion  as  to  the  nature  of  these  nucleated  patches  and  nodules 
and  their  relation  to  one  another  can  be  reached. 

We  look  upon  the  patches  showing  a  meshwork  of  interlacing 
fusiform  cells,  described  in  (3),  as  the  first  stage  in  a  process  which 
in  the  medulla  and  pons  evolves  as  far  as  the  nodule  formations 
described  in  (4).  Cells,  the  genesis  of  which  cannot  be  traced,  have 
proliferated,  and  the  proliferated  cells  link  on  to  one  another  and 
form  chains  of  cells  which  converge  to  form  parallel  strands.  The 
simpler  strands,  owing  to  the  retained  glia  framework,  may  for  a 
time  conform  to  the  plan  of  the  normal  strands  of  the  part  involved, 
but,  in  their  further  evolution,  they  became  tortuous  and  intertwined 
and  convoluted,  and  form  the  nodules  described  in  (4).  The  simplest 
patches  described  in  (1)  (a)  we  regard  as  sections  of  the  margins  of 
a  patch  of  nucleated  strands  similar  to  those  in  (3).  The  nodules 
described  in  (5),  in  relation  to  the  superficial  origin  of  the  motor 
nerves,  we  also  take  to  owe  their  origin  to  the  proliferation  of  spindle- 
shaped  cells,  which  form  nucleated  tubes  and  nodules.  The  nodules 
have  then  undergone  a  fibrosis,  which  involves  the  emerging  roots. 
The  small  areas  of  fibrosis  in  (6)  are  areas  of  a  fibrous  transformation 
affecting  blood-vessels,  nucleated  tubes,  and  spindle-shaped  cells. 

Finally,  the  nucleated  patches  described  in  (1)  (b),  cut  trans- 
versely and  longitudinally,  we  relate  to  transverse  and  longitudinal 
strands  of  sensory  nerves  in  their  path  to  their  nuclei  of  origin.  An 
explanation  of  the  areas  described  in  (2)  in  relation  to  the  sensory 
nerves  is  extremely  difficult.  A  comparison  of  their  extra-medullary 
and  intra-medullary  course  shows  that  within  the  brain  the  inter- 
stitial tissue  and  nucleation  is  more  evident,  and  the  impression  is 
confirmed  that  here  also  not  only  had  the  neurilemma  sheath  been 
carried  inwards,  but  pial  fibrous  tissue  also,  and  that  within  the 
brain  this  connective-tissue  element  in  relation  to  the  fibres  had 
increased.  The  change  must  be  related  to,  and  have  the  same 
explanation  as,  the  fibrosis  affecting  the  posterior  roots  of  the  cord  ; 
but  further  than  this  it  is  impossible  to  go. 

To  complete  this  histological  study  it  is  necessary  to  refer  briefly 
to  the  presence  of  several  abnormalities  which  can  here  be  grouped 
together. 

At  the  level  of  the  point  of  emergence  of  the  7th  nerve,  a  curious 
condition  is  to  be  found,  possibly  of  the  nature  of  a  malformation. 
The  tissue  immediately  to  the  mesial  side  of  the  facial  nerve  appears 
to  be  unusually  vascular,  and  a  cavity — small  in  size  and  with 
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irregular  walls— is  developed  in  relation  to  the  vessels.     This  cavity 
increases  in  size  as  it  is  traced  upwards,  and  involves  the  fibn 
the  trapezium.     Higher  still,  it  opens  out  directly  on  to  the  surface 
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of  the  pons  and  a  large  irregularly  shaped  depression  results,  which 
does  not  involve  either  the  facial  nucleus  or  the  descending  root  of 
the  5th  nerve,  but  does  destroy  part  of  the  transverse  fibres  of  the 
pons  and  trapezium  (Figs.  F,  G,  H,  I). 


Fig.  H. 


Fig.  I. 


BY  DR  ALEXANDER  BRUCE  AND  DR  JAMES  W.  DAWSON       201 

Round  the  vessels^  especially  the  smaller  vessels,  of  the  tissue 
in   close    relation    to    this   malformation,    a   granular   deposit    was 

found  :  the  dust-like  particles  wen-  arranged  usually  in  a  row  in 
the  adventitial  spaces  and  frequently  fused  to  assume  irregularly 
rounded  forms.     It  these  further  coalesced,  they  formed  wide  Layers 

in  the  hyaline  adventitia  of  the  vessel.  These  concretions  stained 
with  the  hematoxylin  very  like  calcareous  particles,  ami  with 
polychrome  methylene-blue  were  a  diffuse  green  (Fig.  55). 

In  the  lumbar  cord,  the  pia  structure  was  interrupted  at  one 
or  two  levels  and  replaced  by  small  nodules,  staining  homogeneously 
yellow  with  Van  Gieson's  method  in  contrast  to  the  pink  connective 
tissue  of  the  pia.  These  nodules  were  immediately  anterior  to  the 
posterior  roots,  and  the  staining  gave  the  impression  of  glia  islets 
which  had  undergone  a  homogeneous  transformation. 

Finally,  in  a  very  lew  sections,  well-stained  ami  well-developed 
ganglion  cells— of  the  type  of  those  in  the  spinal  ganglia — were 
found  amongst  the  extra-medullary  anterior  roots  immediately 
outside  the  pia. 


11.   INTERPRETATION"  AM)  CONCLUSION 

In  trying  to  answer  the  question.  What  conclusions  may  be  drawn 
from  our  observations  ?  or,  in  other  words,  What  is  their  explana- 
tion ~J    we  are  met  at  the  outset  by  the  necessity  of  bringing,  if 

tie,  the  various  formations  described  into  a  genetic  relation 
to  one  another.  In  the  attempt  to  correlate  the  appearance-  in 
the  cord  with  those  in  the  medulla  oblongata  and  pons  the  problem 
in  the  cord  is,  obviously,  the  genesis  of  the  nerve  fibres,  for  these 
elements  are  the  essential  constituent  of  the  nodules,  while  the 
problem  in  the  medulla  and  pons  is  the  genesis  of  the  fusiform  cells, 
for  the  various  formations  can  be  related  to  them. 

In  the  cord  the  fibres  were  disposed,  more  or  less,  in  the  form 
of  strands  or  nodules  in  numerous  positions.  They  were  found 
always  in  relation  to  pia,  pial  septa,  or  the  adventitia  ol  V< 
and  only  in  their  terminal  ramifications  did  the  individual  fibres 
come  into  direct  contact  with  the  actual  nerve  tissue.  The  fibres 
ot  the  nodules  could  in  all  instances  be  traced  to  strands  passing 

ily  or  ventrally  from  the  immediate  vicinity  ot  the  emerging 
anterior  roots.  Those  passing  laterally  in  the  pia  entered  inwards 
by  all  the  peripheral  vessels  of  the  lateral  region  of  the  cord  ;    they 
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formed  nodules  in  the  vessel-walls  and  at  the  junction  ol  white  and 
grey  matter,  where  their  fibres  terminated  by  gradually  unweaving 
themselves  from  the  nodule  into  the  general  texture  of  the  grey 
matter.  The  fibres  passing  ventrally  curved  round  into  the  anterior 
fissure,  as  a  rule  to  its  base,  forming  a  large  nodule  in  the  region 
of  the  central  canal,  passed  along  the  commissural  vessels  to  form 
nodules  in  the  centre  of  each  grey  matter,  and  often  leashes  of  fibres 
passed  along  in  the  vessel-walls  anteriorly,  laterally,  and  posteriorly. 
The  terminal  fibres  of  these  nodules  again  gradually  unwound  into  the 
general  meshwork  of  the  grey  matter,  interlacing  with  fibres  from 
the  nodules  which  had  formed  in  relation  to  peripheral  vessels. 

\\  ith  Weigert's  medullated  sheath  stain  these  fibres  are  found 
to  have  a  specifically  but  faintly  staining  myelin  sheath  with 
short  and  bulging  interannular  segments  ;  with  Cajal's  silver 
method  for  medullated  nerves  the  axis-cylinder  stained  specifically  ; 
and  with  nuclear  stains  the  fibres  gave  the  appearance  of  peripheral 
nerves,  with,  however,  a  finer  general  structure,  and  more  numerous 
and  larger  nuclei.  The  nuclear  stains  revealed  also — what  the 
myelin  sheath  and  axis-cylinder  stains  had  only  slightly  indicated — 
that  the  fibres  in  their  terminal  ramifications  were  continuous 
with  nucleated  protoplasmic  tubes  in  which  a  central  filament  and 
a  homogeneous  outer  zone  could  be  recognised,  corresponding  to 
the  axis-cylinder  and  myelin  sheath,  and,  further,  that  these 
nucleated  tubes  could  be  traced  frequently  to  terminate  in  fusiform, 
nucleated  elements.  Some  of  these  were  simply  the  sections  of 
the  nucleated  tubes  cut  in  various  directions,  but  others  could  be 
satisfactorily  and  definitely  proved  to  be  individualised  fusiform 
cells.  In  some  of  these  cells  could  be  traced  a  fine,  continuous, 
deeply  staining  filament  in  the  protoplasm  on  one  side  of  the 
nucleus. 

In  the  medulla  and  pons  the  most  distinctive  feature  of  the 
formations  was  an  interlacing  meshwork.  When  this  was  analysed 
it  was  found  to  consist  of  fusiform  elements  and  again  nucleated 
tubes  cut  in  various  directions.  In  the  protoplasm  of  many  of  the 
cells  there  was  present  on  one  side  of  the  nucleus,  or  projecting 
beyond  its  poles,  a  deeply  staining  filament  which  increased  in  size 
with  the  size  of  the  cell.  Further,  many  of  these  fusiform  cells 
were  found  linked  together  by  their  adjoining  processes  which  had 
fused,  and  stages  could  be  followed  in  the  transition  to  cylindrical 
tubes  in  which  the  fusion  had  become  complete  and  the  cell- 
boundaries  had  disappeared,  and  protoplasmic  bands  or  tubes  had 
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resulted.  In  these  nucleated  tubes  or  protoplasmic  bands  there 
was  present  a  deeply  staining  central  filament,  winding  in  and  out 
amongst  the  nuclei,  and  around  it  a  homogeneous  zone,  with  very 
numerous  nuclei  definitely  within  or  projecting  into  the  lumen  ol 
the  tube.  Further,  it  was  noted  that  a  cell-chain,  thus  formed, 
frequently  divided  into  two,  the  first  components  of  the  chain  Lying 
very  close,  almost  parallel  to  one  another.  The  linked  cells  as  they 
formed  nucleated  tubes  tended  to  converge  together  to  form  strands, 
and  in  these  strands  of  nucleated  tubes  running  parallel  to  one 
another  the  central  filament  became  gradually  more  distinct,  the 
nuclei  more  flattened  ami  peripheral  and  with  an  alternating 
position.  Further,  in  such  strands  evidence  was  found  of  an  un- 
doubted (  ommencing  myelination,  the  tubes  showing  this  all  having 
a  very  definite  segmental  structure.  Further,  these  parallel  strands 
of  nucleated  tubes  assumed  a  tortuous  or  twining  character  to  form 
nodules,  and  during  this  further  evolution  the  nuclei  took  a  still 
more  peripheral  position  and  the  whole  tube  more  the  character 
ol  a  peripheral  nerve.  This  was  the  furthest  stage  in  the  evolution 
ol  the  nodules  in  the  medulla  and  pons:  the  tubes  had  thus  three 
phases  in  their  evolution — firstly,  a  cellular  one  ;  secondly,  that  of 
protoplasmic  bands  or  tubes  ;  and  thirdly,  one  showing  the  division 
into  interannular  segments  and  a  commencing  myelination. 

In  the  cord,  therefore,  we  have  well-stained  nerve  fibres, 
apparently  terminating  in  nucleated  tubes  and  fusiform  cells;  in 
the  medulla  and  pons  we  have  fusiform  cells  and  nucleated  tubes 
apparently  forming  strands  of  nucleated  fibres  which  have  many 
ol  the  characters  of  the  fibres  forming  the  more  fully  evolved  nodules 
in  the  cord  but  without  their  specific  staining;  while  the  con- 
stituents common  to  the  formations  in  both  regions  are  the  nucleated 
tid.es  and  the  fusiform  tells.  The  position  stated  thus,  it  is  no! 
dim<  ult  to  correlate  the  appearances,  and  the  conclusion  might  at 
on<  e  be  rea<  hed  that  in  the  cord  we  have  simply  a  further  stage  in 
the  evolution  and  differentiation  of  tin-  fibres. 

Before,  however,  accepting  this  conclusion,  it  is  necessary  to 
i.iin  it  no  other  explanation  can  be  found.  li  we  limit  ourselves 
to  the  cord  and  recall  the  la.  t  that  the  nerve  fibres  composing  the 
nodules  could  in  all  instances  be  traced  to  the  immediate  vicinity 
<it  the  anterior  roots,  two  possible  explanations  at  once  pr< 
themselves,  both  <>i  which  an-  in  agreemenl  with  the  old-established 
owth  theory.  The  one  1-.  that  the  fibres  represent  aberrant 
anterior  nerve  roots  in  the  sense  "i  <  >rze<  howski,  and  the  other,  that 


204     NEUROMATA  OF  CENTRAL  NERVOUS  SYSTEM 

these  are  new-formed  fibres  of  regeneration  from  the  anterior  roots, 
in  the  sense  of  the  collateral  regeneration  of  Nageotte  in  tabes. 

For  the  first  we  must  assume  that  in  early  foetal  life  a  meningeal 
lymphangitis  had  caused  a  diversion  of  the  growing  axons,  so  that 
instead  of  passing  into  the  spinal  nerves  a  certain  number  of  them 
had  become  side-tracked  into  the  meninges,  and  thence  made  their 
way  along  the  vessels  of  the  cord  and  in  the  pial  spaces  ventrally 
and  laterally.  The  fact  that  in  the  immediate  neighbourhood  of 
the  anterior  roots  the  fibres  composing  the  strands  were  few  in 
number  compared  to  the  great  mass  of  the  fibres  composing  the 
nodules,  in  no  way  tells  against  this  view,  for  the  importance  does 
not  depend  upon  the  number  of  tha  axis-cylinders.  It  is  well  known 
that  one  axis-cylinder  can  furnish  a  large  number  of  fibres  by  break- 
ing up  into  its  constituent  fibrils  :  these,  according  to  accessory 
circumstances,  can  twist  up  into  whorls  and  form  nodules  when  they 
come  even  from  an  extremely  restricted  number  of  fibres.  Such 
neuromata  would  be  analogous  to  stump-neuromata.  But  while 
it  is  possible  in  Weigert-  and  silver-stained  preparations  to  explain 
the  fibres  as  outgrowths  from  the  axis-cylinders  and  their  divisions, 
it  is  impossible  to  account  for  the  nucleated  tubes  and  fusiform 
cells  with  which  the  nerve  fibres  were  continuous  as  outgrowths 
from  axis-cylinders. 

For  the  second  possibility  it  is  necessary  to  presuppose  a  de- 
generation, in  order  that  a  regeneration  might  occur  from  the 
preserved  end.  Such  neuromata  would  again  be  analogous  to 
stump-neuromata.  Nageotte's  position  has  been  already  stated, 
and  it  has  also  been  pointed  out  that  such  an  explanation  cannot 
be  accepted  for  the  fibres  forming  the  neuroma,  for  no  degenera- 
tion of  extra-medullary  anterior  root  could  be  traced.  Further, 
if  evidence  of  such  regeneration  had  been  present,  the  explanation 
is  still  awanting  of  the  presence  of  the  nucleated  tubes  and  fusiform 
cells  with  which  the  nerve  fibres  are  continuous. 

If,  now,  we  turn  to  the  medulla  and  pons,  it  is  clear  that  neither 
of  the  two  possibilities  that  at  first  presented  themselves  as  account- 
ing for  the  cord  nodules  need  be  considered.  There  is  no  question 
of  tracing  the  fibres  composing  even  the  most  fully  formed  nodules 
to  aberrant  nerve  fibres  nor  to  a  regeneration  of  fibres.  Further, 
if  such  connections  existed  it  would  be  the  connection  between 
fully  differentiated  fibres  and  immature  fibres— a  connection  incon- 
sistent with  the  explanation  of  the  axis-cylinder  as  an  outgrowth. 

We  have  still  to  consider  one  further  possible  explanation  for 
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the  cord  neuromata  before  we  have  cleared  the  way  for  attempting 

a  unification  of  the  processes  at  work.  This  explanation  is  related 
to  the  multicellular  structure  of  the  peripheral  nerves.  Iu  stump- 
neuroma,  Kennedy  has  found  that  the  new-formed  libres  terminate 
in  protoplasmic  tubes  and  fusiform  cells  within  which  axis-cylinder 
and  myelin-sheath  differentiation  is  taking  place.  The  new-formed 
fibres  are  in  direct  continuity  with  a  nerve  which  preserves  its 
connection  with  the  centre,  and,  according  to  the  cell-chain  theory, 
the  new  fibres  have  arisen  within  the  proliferated  cells  of  the  sheath 
hwann,  and  only  later  become  continuous  with  the  fibres  of 
the  preserved  end.  The  possibility  here  also  is  that  these  are 
aberrant  anterior  nerve  roots  which  in  early  foetal  life  have  taken 
this  aberrant  course,  and  that  some  influence  has  caused  a  prolifera- 
tion of  the  sheath  of  Schwann  cells  at  the  growing  tips  of  the  fibres 
with  the  formation  of  nucleated  tubes  and  fusiform  cells  ;  these 
would  therefore  retain  their  connection  with  the  centre  just  as  the 
new  libres  in  the  stump-neuroma.  This  explanation,  while  satis- 
factory for  the  cord,  from  the  point  of  view  of  the  cell-chain  structure 
of  the  nerves,  prevents  the  unification  of  the  processes,  for  there  can 
be  no  such  analogous  explanation  of  the  nucleated  tubes  and 
fusiform  cells  in  the  medulla  and  pons.  If,  now,  in  our  endeavour 
to  correlate  the  changes,  we  pass  from  our  observations  to  the  con- 
ceptions which  they  justify,  it  is  essential  to  admit  that  the  question 
of  the  genesis  of  the  nerve  fibres  is  the  same  as  the  question  of  the 
genesis  of  the  fusiform  cells. 

Before  entering  upon  the  consideration  of  the  origin  and  nature 
of  the  fusiform  cells,  it  is  necessary  to  ask  what  collateral  evidence 
we  have  that  such  fusiform  cells  ran  thus  form  nerve  fibres,  and  we 
find  that  along  three  pathways  research  has  led  to  the  conclusion 
that  the  peripheral  nerve  fibre  arises  as  a  multicellular  structure. 

It  is  beyond  the  scope  of  this  paper  to  deal  with  the  general 
evidence  for  and  against  the  different  views  relating  to  the  develop- 
ment ot  the  nerve  fibre  in  the  embryo,  in  regeneration,  and  in  tumour 
formation,  but  from  this  evidence  we  wish  to  take  such  observations 
as  throw  light  on  our  own. 

(a)  In  embryonal  development. — The  works  ol  Balfour,  Dohrn, 
Beard,  Hoffman,  and  others  have  demonstrated  that,  in  Elasmo- 
branchs  and  Selachians,  cells,  migrated  from  theembryonic  medul- 
lary tube,  form  cell-chains,  and  that  each  nerve  fibre  proceeds 
out  ot'  .my  single  chain  by  a  differentiation  within  the  protoplasm. 
In  the  higher  vertebrates  the  conditions  seem  not  quite  so  simple. 
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Numerous  recent  observations,  especially  those  of  Bethe,  have 
shown  that  the  first  evidence  of  nerves  consists  of  a  characteristic 
series  of  cells  which  form  a  syncytical  cell-chain,  and  that  the  first 
fibres  lie  within  the  protoplasm  of  this  syncytium.  Kohn,  too, 
in  rabbits,  has  demonstrated  the  gradual  transformation  of  the  in- 
different cells  of  the  spinal  ganglionic  anlage  into  ganglion  cells 
and  nerve  fibre  cells,  and  the  development  of  the  latter  into  nucleated 
tubes,  and  finally  into  the  fibres  of  the  sensory  nerves,  the  nuclei 
becoming  ultimately  the  nuclei  of  the  sheath  of  Schwann.  Kohn, 
further,  has  shown  that  the  indifferent  cells  of  the  spinal  ganglionic 
anlage  migrate  along  developing  nerve  paths,  e.g.  the  visceral 
branches  of  the  spinal  nerves,  to  form  the  sympathetic  ganglionic 
anlage,  that  in  it  the  indifferent  cells  (neurocytes  of  Kohn)  undergo 
this  differentiation  into  ganglion  cells,  nerve  fibre  cells,  and  chromo- 
trope  cells,  and  that  only  when  the  nerve  fibres  are  formed  does  the 
connection  take  place  with  the  ganglion  cell. 

(b)  In  regeneration  of  nerves. — Galeotti  and  Levi  found  in  the 
new-formed  tails  of  lizards  that  the  first  evidence  of  the  new  nerve 
fibres  between  the  young  muscle  fibres  was  in  the  form  of  chains  of 
fusiform  cells  linked  end  to  end.  Within  the  protoplasm  of  these 
cells  a  central  granular  filament — corresponding  to  the  future 
axis-cylinder — developed,  and,  ultimately  as  the  processes  oi  the 
cells  fused  and  the  cell  boundaries  became  lost,  the  central  filaments 
became  continuous.  In  mammals  the  activity  of  the  neurilemma 
cells  in  the  regeneration  of  nerves  has  never  been  disputed,  only 
its  result  has  been  questioned.  According  to  the  supporters  of 
the  cell-chain  theory,  the  proliferation  of  the  neurilemma  nuclei 
results  in  the  formation  of  elongated  cells  which  fuse  to  form 
syncytical  cell-chains,  and  in  the  syncytical  protoplasm  an  axis- 
cylinder  differentiation  occurs. 

Now,  as  the  proliferation  of  the  neurilemma  nuclei  indisputably 
results  in  the  production  of  a  tissue,  acknowledged  by  centralists 
and  peripherists  alike  to  be  a  specific  tissue,  in  the  sense  that  it  is 
a  product  of  the  Schwann  cells  and  differs  in  structure,  staining, 
and  arrangement  from  ordinary  connective  tissue  ;  further,  as  this 
specific  tissue  has,  with  slight  unessential  differences,  the  characters 
of  embryonic  nerve  tissue  :  and,  further,  as  the  works  of  Durante, 
Ballance  and  Stewart,  and  Bethe  have  shown  that  the  produc- 
tion of  this  tissue  from  proliferated  cells  leads  to  the  formation  of 
nucleated  tubes  and  fibres  with  axis-cylinder  and  commencing 
myelinisation,  we  have  distinct  evidence  in  support  of  our  observa- 
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tions  of  the  formation  of  nucleated  tubes  and  fibres  from  the  align- 
ment and  fusion  and  evolution  of  fusiform  cells. 

In  tumour  formation. — Weichselbaum,  Verocay,  Falk,  and 
Schmincke  have  all  described  the  formation  of  a  neurogenous 
tissue  composed  of  protoplasmic  nucleated  tubes  or  bands  in  the 
condition  of  embryonic,  and  even  more  fully  differentiated,  nerve 
fibres.  They  bring  the  tissue  into  relation  to  a  proliferation  of  the 
cells  of  Schwann's  sheath  or  the  less  differentiated  precursors  of  the 
same — nerve  fibre  cells.  The  transition  between  fusiform  cells 
and  nucleated  tubes  was  followed  to  the  increasing  development 
within  the  latter  of  the  differentiated  elements  of  the  nerve  fibres. 
\  ay  emphasised  the  statement  that  a  tissue  giving  the 
characters  of  immature  or  embryonic  nerve  fibres  must  in  all  cases 
be  related  to  a  proliferation  of  the  sheath  of  Schwann  cells  or 
analogous  elements. 

Having  re<  eived  this  collateral  evidence  that  fusiform  cells  in 
development,    in    regeneration,    and    in    tumour    formation,    may 
op  a  neurogenous  tissue  composed  of  nerve  fibres  in  the  con- 
dition of  nucleated   tubes  with   a  commencing  myelination,   we 
can  now  pass  to  consider  the  source  and  nature  of  the  fusiform  cells. 

Origin  of  the  Cells. — Two  possibilities  alone  can  account  for 
their  genesis.  The  one,  that  they  are  derived  from  fixed  tissue 
elements  of  the  nervous  tissues  ;  the  other,  that  they  are  derived 
from  abnormal  cells  enclosed  in  the  tissues  in  early  development 
— in  other  words,  from  embryonal  residues.  For  the  first  we  haw- 
no  evidence.  For  the  second  it  may  ^e  objected  that  the  terms 
"  embryonal  residues,"  "  cell-rests,"  "  cell-inclusions,"  convey 
no  concrete  conception,  yet  it  must  be  admitted  that  some  such 
term  must  be  postulated,  and  the  oncology  of  the  cord,  in  the 
processes  related  to  the  closure  of  the  medullary  groove,  allows 

ssible  relationship  between  tumour-growth  and  disturbam 
development  to  be  more  1  learly  perceived  than  in  most  tissues. 

Obviously,  then,  to  go  further  in  our  conclusions  than  our 
actual  observations  justify,  we  need  to  start    with  a  good  deal 

The  one  conclusion  that  appeared  as  a  natural  o 
quence   of   our   observations— the   multicellular   structure   ol    the 
sing  the  nodules — leaves  ninth  still  to  be  explained, 
and  for  this  further  explanation  we  must  have  re<  ourse  to  deductions 
from  1  on*  lusions  a<  cepted  by  other  woi  ki 

Uure  of th  The  development  ol  the  « t  lis  thus  en<  losed 

in  the  brain  and  spinal  1  ord  into  nui  leated  tubes  and  fibre* 
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that  they  were  destined  to  form  such  structures  in  the  ordinary 
course  of  development.  For  collateral  evidence  on  this  point 
we  refer  again  to  the  development  of  nerve  fibres  in  the  embryo 
and  in  tumour  formation. 

(a)  In  embryonal  development. — Numerous  observations  point 
to  the  possibility  that  the  cells  of  the  early  medullary  tube 
differentiate  along  three  lines  to  form  ganglion  cells,  glia  cells, 
and  nerve  fibre  cells — cells  which  migrate  and  form  cell-chains 
and  are  therefore  peripheral  neuroblasts.  Other  observations 
point  to  the  possibility  that  the  indifferent  cells  of  the  spinal 
ganglionic  anlage  differentiate  into  ganglion  cells,  capsule  cells, 
and  nerve  fibre  cells.  In  each  case  the  nerve  fibres  are  only  secon- 
darily brought  into  connection  with  the  process  of  the  ganglion 
cells.  The  prototype  of  the  ganglion  cell  (central  neuroblast), 
glia  cell,  and  nerve  fibre  cell  (peripheral  neuroblast),  is  the  same 
mother-cell.  Similarly,  in  the  sympathetic  ganglionic  anlage, 
indifferent  cells  differentiate  into  ganglion  cells,  nerve  fibre  cells, 
and  chromotrope  cells. 

(b)  In  tumour  formation. — In  the  ganglio-neuroma,  described 
by  Falk  and  Verocay,  the  origin  of  the  ganglion  cells  and  nerve 
fibres  has  been  traced  to  a  common  parent  cell — the  early  indifferent 
cell,  which  has  remained  undeveloped.  The  nerve  fibres  found 
in  these  tumours  in  varying  stages  of  development  are  ascribed 
to  these  cells  as  nerve  builders  and  not  to  the  ganglion  cells,  which 
were  too  immature — in  many  cases  quite  a-polar — to  have  formed 
them.  The  importance  of  Kohn's  researches  on  the  development 
of  the  sympathetic  is  of  special  significance  in  relation  to  the 
development  of  ganglio-neuroma.  These  tumours  are  traced  to 
indifferent  cells  which  have  not  achieved  their  differentiation  and 
evolution,  and  later,  fulfil  their  destiny  in  an  exaggerated  degree. 
The  presence  of  ganglion  cells,  nerve  fibre  cells,  and  chromotrope 
cells  has  been  described  by  numerous  writers  in  such  tumours, 
especially  those  developing  in  relation  to  the  medulla  of  the  adrenal. 

In  some  of  the  tumours  of  the  cranial  nerves  described  by 
Verocay,  and  in  the  tumours  of  the  Gasserian  ganglion,  and  intra- 
cranial portions  of  the  cranial  nerves,  described  by  Risel,  ganglion 
cells,  glia  cells,  and  nerve  fibre  cells  could  be  traced  in  all  stages  of 
transition  between  a  common  undifferentiated  type  to  mature 
ganglion  and  glia  cells  and  nerve  fibres  in  different  stages  of 
development.  Such  observations  are  obviously  difficult  of  objective 
proof,  but  their  importance  lies  in  the  conception  of  the  authors 
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that  the  tumour  formations  must  be  traced  to  an  undifferentiated 
cell  which  realised  to  differing  degrees  the  differentiating  possi- 
bilities present  in  it  in  the  form  of  all  three  components  of  the 
nerve  tissue.  Verocay  has  suggested  the  term  "  neurinoma,"  for 
tumours  of  nervous  nature  derived  from  the  proliferation  of  nerve 
fibre  cells  or  their  precursors.  In  neuro-glioma  the  ganglion  cells 
and  glia  cells  are  both  traced  to  the  proliferation  of  an  undiffer- 
entiated cell  common  to  both  forms,  and  in  a  case  of  neuro-glioma 
of  the  temporal  lobe  Schmincke  traced  the  nucleated  protoplasmic 
tidies  present  also  to  a  common  parent  cell.  He  suggests  that  the 
production  of  such  neuroblast  chains  in  a  tumour  of  the  central 
nervous  system  may  throw  some  light  on  the  development  of  the 
centra]  nerve  fibres  from  cells.  Glioma  also  are  to  be  traced  back 
to  the  development  of  embryonic  indifferent  cells,  without  excluding 
the  possibility  oi  glioma-formations  in  later  life  from  already 
differentiated  glia  tissue. 

Circumscribed  neuromata,  including  amputation  neuromata,  are 
ascribed  to  the  proliferation  of  the  sheath  of  Schwann  cells,  which 
thus  reassume  their  primitive  neuroblastic  function,  and  may 
develop  into  a-myelinated  or  myelinated  fibres  or  remain  at  a  less 
differentiated  cellular  stage. 

From  these  observations  we  conclude  that  there  is  evidence  for 
the  view  that  undifferentiated  nerve-fibre  cells,  arisen  either  from 
the  early  medullary  tube  or  neural  crest  and  remaining  undeveloped 
in  the  tissues,  may  develop  into  nerve  fibres  through  stages  which 
include  the  fusion  of  the  adjoining  ends  of  linked  cells,  the  formation 
of  nucleated  plasmodial  bands  or  tubes,  and  the  differentiation  of 
these  into  segmented  nerve  fibres.  Further,  that  peripheral  neuro- 
blasts (nerve-fibre  cells),  from  the  point  at  which  they  emerge  from 
the  medullary  tube,  or  from  the  point  of  the  medullary  tube  which 
they  reach  from  the  neural  crest,  migrate  outwards  and  proliferate 
to  form  a  cell-chain,  the  proximal  link  of  which  becomes  connected 
with  the  process  of  a  central  neuroblast.  For  the  sensory  cerebro- 
spinal nerves  we  would  substitute  the  ganglionic  anlage,  derived  from 
the  neural  crest,  as  the  centre  for  the  centripetal  and  centrifugal 
growth  of  the  cell-chains,  and  for  the  motor  cranial  nerves  their 
superficial  origin  instead  ol  the  line  formed  by  the  anterior  spinal 
roots.  Inditterent  cells  (neurocytes  would  thus  lie  in  immediate 
relation  to  the  mesodermic  tissue  which  would  form  the  anlage 
of  the  1  onne  tive  I  tnents  oi  the  1  ord  ind  brain,  and  in  dii 

l.iini'   tissue  the  indifferent  cells  might  remain  undeveloped. 
o 
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When  the  invagination  of  the  early  medullary  tube  takes  place  by 
the  entering  vessels,  some  of  these  indifferent  cells  would  be  carried 
in  with  the  pia  and,  especially  in  the  medulla  and  pons,  where  the 
distribution  of  the  nerve  fibres  is  not  so  uniform  as  in  the  cord  where 
the  anterior  columns  run  in  straight  lines,  would  be  carried  inwards 
in  the  walls  of  the  vessels  to  numerous  and  widely  distributed  areas. 
The  question  of  the  unification  of  the  processes  in  the  cord  with 
those  in  the  medulla  and  pons  here  again  arises.     The  analogy 
with  the  growing  terminal  ramifications  of  the  new  nerve  fibres  in 
amputation  neuroma,  and  in  the  regeneration  of  nerve  fibres  in  the 
tail  of  lizards,  where  the  new  fibres  terminate  in  a  brush  of  fusiform 
cells,  and  the  knowledge  that  the  growing  axon  of  a  nerve  is  sur- 
rounded by  a  capsule  of  such  cells,  would  lead  us  to  assume  that 
the  terminal  ramifications  of  the  fibres,  which  break  up  into  those 
fusiform  cells,  are  the  growing  points  of  the  fibres,  and  that  the  most 
fully  evolved  and  differentiated  part  is  the  oldest  part  of  the  fibres. 
In  the  cord  this  part  of  the  fibres  is  in  the  pia,  in  the  immediate 
vicinity  of  the  anterior  roots  ;    in  the  medulla  and  pons  the  most 
fully  differentiated  fibres  are  in  the  more  central  parts  of  the  nodule, 
and  the  winding  of  the  fibres,  as  it  were,  has  taken  place  around  the 
first-formed  elements.     The  fibres  in  these  positions  are  derived, 
therefore,  from  "  rests  "  of  undifferentiated  cells  of  the  value  of 
peripheral  neuroblasts,  which  have  been  carried  in  to  the  tissue 
in  the  walls  of  the  ingrowing  vessels,  and  which  go  on  to  the  pro- 
duction of  a  neurogenous  tissue  which  reaches  the  stage  of  embryonic 
fiDres — the  protoplasmic  bands  of  Durante.     The  fibres  in  the  cord 
have  arisen  from  "  rests  "  of  undifferentiated  cells  left  in  the  imme- 
diate vicinity  of  the  part  where  in  normal  development  the  fibres 
are  first  laid  down.     As  the  spaces  in  the  pia  and  pial  septa  give 
them  a  free  path  of  growth,   they  develop  in  parallel  and  inter- 
twining strands,  and  only  later,  when  possibly  they  meet  with  some 
difficulty  in  their  path,  do  they  assume  a  twisted  and  nodular  form. 
The  precise  origin  of  the  fibres,  from  the  point  immediatery  peri- 
pheral to  the  Ablassungzone  of  the  anterior  nerve  roots,  is  explained 
by  the  fact  that  here  probably  the  nerve  fibre  cells,  according  to 
this  view  of  their  development,  are  first  likely  to  be  deposited. 

Still  assuming  the  peripherist  view  of  the  origin  of  the  nerve 
fibre  from  a  cell-chain,  the  question  arises  :    Is  it  possible  for  such 
indifferent  cells  of  the  value  of  peripheral  neuroblasts,  independent 
of  any  central  influence  and  function,  to  differentiate  to  the  stage  o 
the  most  fully  evolved  fibres  in  the  cord  ?     An  answer  to  this 
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question  would  be  rendered  easier  if  we  could  indicate  tin-  period 
at  which  these  nodules  have  arisen.  Is  it  that  in  a  very  early  stage 
of  development,  paripassu  with  the  development  of  the  blood-vessels, 
indifferent  tells  have  laid  down  embryonic  nerve  fibres  ?  In  such 
a  case  we  find  it  easy  to  understand  that  this  abnormal  cell-chain 
might  become  linked  on  to  the  process  of  a  central  neuroblast  just 
as  the  normal  anterior  roots  become  connected.  It  these,  then, 
wiir  such  aberrant  nerve  root-,  the  incompleteness  of  their  differen- 
tiation would  be  sufficiently  accounted  for  by  the  sterility  of  their 
function.  In  such  a  case,  however,  we  would  have  to  admit  that 
nodules  with  fibres  having  no  function  have  persisted  through  life 
in  spite  of  the  supposed  inherent  weak  vitality  of  such  fibres.  On 
the  other  hand,  is  it  possible  that  undifferentiated  potential 
peripheral  neuroblasts  have  remained  undeveloped  at  the  point 
of  tluir  hrst  deposition,  and  in  later  life  have  taken  on  a  pro- 
liferative  activity  which  has  resulted  in  the  formation  of  nerve 
fibres  ?  The  most  fully  evolved  portions  of  such  fibres  have 
remained  as  parallel  strands  near  the  point  of  their  formation, 
because  the  free  lymph  space  in  the  pia  and  pial  vessels  has  allowed 
the  progression,  laterally  and  ventrally,  of  the  fibres. 

Returning  now  to  our  question  regarding  the  stage  to  which 
peripheral  neuroblasts  alone  may  achieve  the  differentiation  oi 
the  nerve  fibre,  we  must  refer  to  evidence  obtained  from  the  regenera- 
tion of  nerves  and  from  tumour  formation. 

(a)  In  Regeneration. — It  has  frequently  been  pointed  out  that 
a  neurogenous  tissue,  with  many  of  the  characters  of  embryonic 
nerve  ti-sue,  arises  in  the  distal  end  of  a  severed  nerve  as  a  result 
of  the  a<  tivity  of  the  cells  of  Schwann's  sheath.  Durante,  Ballance 
and  Stewart,  and  Bethe  have  shown  that  in  the  specific  tissue  a 
differentiation  to  axis-cylinder  and  incomplete  myelination  may 
take  place  even  when  the  distal  end  is  not  united  to  the  central 
end.  For  a  complete  differentiation  oi  axial  fibrils  and  myelin, 
all  admit  that  the  influence  of  the  central  neuroblast  is  essential. 

(/>)  In  Tumour  Formation. — The  generalisation  that  the  genesis 
of  nerve  fibres  in  regeneration  recapitulates  the  >1  its  firsl 

development  has  necessarily  its  limitations,  and  one  of  these  may 
be  the  modifications  imposed  on  the  cells  derived  from  the  pro- 
liferation of  the  sheath  of  Schwann  nuclei.  It  is  not  necessary, 
then,  to  deny  the  possibility  thai  in  tumour  formation  peripheral 
neuroblasts  can  form  completely  differentiated  fibres,  for  here  we 
an-  dealing  with  i  ells  left  undeveloped  in  the  tissue.    The  evident  e 
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from  the  cases  of  ganglio-neuroma  already  mentioned  leads  us  to 
suppose  that  the  nerve-fibre  cells  or  their  precursors  differentiate 
to  the  development  of  nerve  fibres  which  show  many  of  the  characters 
of  fully  formed  nerves,  stopping  short  again  of  the  stage  of  complete 
axial  fibril  and  myelin  differentiation. 

From  this  evidence,  therefore,  we  gather  that  it  is  quite  con- 
ceivable that  the  fusiform  cells  in  our  preparations  have  evolved 
to  the  formation  of  nucleated  tubes  in  the  condition  of  the  proto- 
plasmic bands  of  Durante  in  the  medulla  and  pons,  and  in  the  cord 
to  a  yet  completer  stage  of  differentiation.  Lenhossek,  a  convinced 
centralist,  states  in  his  latest  paper  that  he  cannot  deny  the  evidence 
that  the  sheath  of  Schwann  cells  (lemnoblasts)  may  in  pathological 
conditions,  in  virtue  of  their  origin  from  the  neural  crest,  produce 
true  nerve  fibres.  To  Lenhossek  the  sheath  of  Schwann  cells  are 
the  glia  elements  of  the  peripheral  nervous  system,  but  he  thinks 
that,  in  the  uncertainty  of  our  conception  of  the  actual  manner  of 
cell  differentiation,  it  is  possible  that  a  mother  cell  which  should 
have  differentiated  along  one  line  may  in  pathological  conditions 
differentiate  along  another  which  had  the  same  histogenesis. 

This  attempt  at  a  possible  interpretation  and  correlation  of  our 
observations  is  not  regarded  as  in  any  sense  a  logical  proof.  It  is 
not  contended  that  the  facts  prove  the  truth  of  this  conception, 
but  it  is  maintained  that  this  view,  though  based  only  on  deduc- 
tions, gives  clearness  to  an  otherwise  quite  unintelligible  process. 

It  is  convenient  at  this  stage  to  consider  one  or  two  criticisms 
of  the  peripherist  standpoint  with  special  references  to  appearances 
in  our  preparations. 

The  necessity  of  the  influence  of  the  central  ganglion  cell  to 
complete  the  differentiation  of  the  new  nerve  fibre,  arisen  from 
the  proliferation  of  the  sheath  of  Schwann  cells,  in  regeneration, 
has  seemed  an  unassailable  argument  in  favour  of  the  centralists' 
view.  To  this  criticism  the  reply  has  been  made  that  if  it  is  true 
that  every  cell  differentiates  in  view  of  a  function,  it  is  necessary 
to  remember  that  it  is  the  functioning  which  determines  and  per- 
fects the  cell  differentiation.  The  nerve  paths  in  the  embryo  remain 
as  embryonic  nerves  till  the  function  of  the  tract  is  called  into  play  ; 
influences  which  accelerate  or  retard  the  period  at  which  nerve  fibres 
are  brought  into  functional  activity  have  also  an  effect  in  deter- 
mining the  date  of  complete  axial  fibril  and  myelin  differentiation. 
Margulies  has  pointed  out  that  in  the  newly  born  kitten,  if  the  eye- 
lids on  one  side  are  carefully  opened,  the  optic  nerve  on  that  side 
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myelinates  before  thai  of  the  opposite  side  excluded  from  the 
light,  and  numerous  other  instances  might  be  given  where  the 
completion  of  differentiation  is  related  to  the  completion  of  fun 
The  fibres  in  the  distal  end  of  a  non-united  nerve  remain  foi  a  very 
considerable  time  as  embryonic  nerve  fibres,  but  when  secondary 
suture  is  carried  out  they  very  rapidly  effect  a  complete  differentia- 
tion —in  a  period  of  time  in  which  it  would  have  been  impossible 
tor  axis-cylinders  to  grow  out  from  the  central  to  the  distal  end. 

The  differentiation  proceeds,  therefore,  pari  p:issit  with  the 
functioning  which  is  its  determining  cause.  Balkuv-e  and  Stewart 
think  that  some  stimulus,  afforded  by  the  conducting  of  impulses, 
ry  in  order  to  admit  of  the  full  development  of  the  nerve 
fibres,  and  Graham-Kerr  relates  the  differentiation  of  the  neuro- 
fibrils to  the  repeated  passage  of  impulses  along  them.  To  at  lam 
its  perfect  structure,  therefore,  a  nerve  must  be  brought  into 
relation  to  its  functional  Inanspruchnahme.  Bethe,  at  present  the 
most  prominent  supporter  of  the  peripherist  view,  claims  that  it  is 
not  necessary  to  have  complete  differentiation  to  have  an  auto- 
genous regeneration.  Regeneration  in  the  distal  end  of  a  non- 
united  nerve  is  not  due  to  the  ingrowing  of  avis-cylinders  from  the 
central  end,  but  the  autogenous  regeneration  of  the  sheath  of 
Si  hwann  cells  forms  a  neurogenous  tissue  to  which  complete  dif- 
ferentiation comes  when  the  nerve  is  brought  into  its  Funktions- 
kreis.  This  neurogenous  tissue  is  the  maximum  of  what  could  be 
ted  for  the  regenerative  powers  inherent  in  cells  which  have 
been  derived  from  highly  differentiated  elements,  while  the  first 
development  is  carried  out  in  definite  correlation  with  tissues  all 
in  the  act  of  development.  Bethe  in  some  of  his  interpretations 
may  have  overstepped  the  mark,  and  some  of  his  experiments  may 
not  be  unequivocal,  yet  his  basal  contention,  maintained  alter  long 
research  and  in  lace  of  the  severest  criticism,  that  the  new  fibres 
arise  within  the  proliferated  cells  of  the  sheath  of  S<  hwann  and 
not  as  outgrowths  of  the  central  axis-cylinder,  is  supported  by  the 
results  of  the  most  recent  embryological  researches,  by  a  very  large 
number  ol  worker--  on  the  regeneration  of  nerves,  ami  by  numerous 
observations  on  the  genesi-  oi  nerve  fibres  in  tumour-. 

A  further  criticism  has  been  raised  by  Cajal  and  Perroncito  in 
regard  to  the  division  ol  the  fibres  and  the  Leashes  ol  fine  fibrils 
found  m  the  old  neurilemma  sheath-  oi  a  regener  Lted  nerve.  Those 
writer-  think  that  it  is  impossible  to  explain  such  findings  ex<  ept  by 
the  dissociation  of  the  old  axis-cvlinder  into  its  constituent  til  nils 
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and  the  terminal  or  collateral  branching-off  of  these  primitive  fibrils. 
Ballance  and  Stewart  have  noted  that  the  proliferated  sheath  of 
Schwann  cells  divide  in  an  obliquely  longitudinal  plane,  so  that  the 
resulting  daughter  cells  somewhat  overlap  one  another,  and  by 
successive  divisions  closely  set  longitudinal  columns  or  chains  are 
formed.  The  first  threads  of  axis-cylinders  appear  in  close  relation 
to  the  elongated  nuclei,  and  each  cell  is  potentially  capable  of  form- 
ing a  segment  of  a  complete  nerve  fibre,  so  that  within  an  old  neuril- 
emma sheath  may  be  found  parallel  axis-cylinder  filaments  which 
ultimately  join  with  the  poles  of  adjoining  filaments  to  form  a  leash 
of  fibrils.  Francini  and  Durante  have  observed  that  in  the  pro- 
liferation of  the  sheath  of  Schwann  nuclei  the  division  may  take  place 
in  two  directions,  i.e.  transversely  to  the  longitudinal  axis  of  the 
cell,  and  parallel  to  it.  In  our  preparations  we  have  drawn  attention 
to  the  evidence  of  the  longitudinal  cleavage  of  nucleus  and  cell  which 
results  in  the  formation  of  the  first  links  of  two  new  chains,  which 
thus  give  the  appearance  of  a  dichotomous  division  and  have  sug- 
gested that  a  further  elongation  of  the  cell-chain  takes  place  by 
transverse  cleavage  of  nucleus  and  cell. 

Again,  regarding  the  chemiotropic  influence  attributed  by  the 
centralists  to  the  sheath  of  Schwann  cells,  it  is  not  easy  to  under- 
stand what  attracting  or  directing  or  orienting  influence  these  cell- 
chams  could  have  in  the  development  of  a  nodule  whose  fibres 
cross  each  other  in  such  varying  directions.  There  is  much  to 
indicate  that  the  nerve  fibres  take  the  path  of  least  resistance,  and 
are  guided  by  the  more  fixed  structures  in  the  line  of  their  general 
growth. 

We  have  noted  these  criticisms  of  the  peripherist  view  in 
relation  to  points  bearing  on  our  preparations,  and  we  close  with  a 
brief  statement  of  three  criticisms  of  the  outgrowth  theory.  The 
supporters  of  the  cell-chain  structure  of  the  peripheral  nerves, 
firstly,  find  it  difficult  to  conceive  of  a  prolongation  of  a  cell  so 
disproportionate  to  the  element  which  gave  it  birth  ;  secondly, 
believe  it  impossible  that  a  differentiated  substance  like  the  axis- 
cylinder  can  bud,  as  such  a  procedure  is  against  the  data  of  general 
cytology  which  attributes  to  differentiated  substances  only  a 
functional  role  ;  and  finally  they  attribute  the  absence  of  any 
satisfactory  demonstration  of  regeneration  of  fibres  in  the  central 
nervous  system  to  the  absence  of  the  activity  of  the  neurilemma 
cells. 

Conclusion. — Francini  states  that  in  the  histological  study  of  a 
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neuroma  an  intuition  came  to  him  ol  the  constitution  of  the  peri- 
phera]  nerves.  We  think  it  right  to  emphasise  that  we  began  this 
investigation  with  no  preconceptions  in  favour  of  the  multicellular 
structure  of  the  peripheral  nerve.  We  accepted  the  classi<  al 
teaching  ol  His  and  Cajal  that  the  axis-cylinder  is  an  outgrowth 
from  the  central  cell  and  that  its  tree  end  terminates  in  an  incre- 
mental cone  ol  growth.  A  prolonged  study  of  our  preparations 
and  the  further  liizht  shed  upon  them  by  research  into  the  literature 
ol  the  genesis  of  the  nerve  fibres  in  the  embryo,  in  regeneration, 
and  in  tumour  formation,  led  us,  however,  to  the  following  con- 
clusions :  that  fusiform  nucleated  cells  linked  on  to  one  another  ha\  e 
formed  embryonic  nerve  fibres  ;  that  in  these  nucleated  fibres, 
which  show  very  distinctly  in  their  segmental  structure  their  origin 
from  individual  cells,  have  differentiated  to  a  greater  (in  the  cord) 
or  lesser  (in  the  medulla  oblongata  and  pons)  degree  the  specific 
nervous  elements — axis-cylinder  and  myelin  sheath  ;  and  that 
function  is  essential  to  the  complete  differentiation  of  the  nerve  fibre. 
As  the  genesis  of  these  cells  cannot  be  traced  to  any  of  the  specific 
elements  of  the  tissue,  we  suggest  that  the  fusiform  nucleated  cells 
which  build  up  the  nucleated  tubes  and  nerve  fibres  are  indifferent 
cells  of  the  value  of  peripheral  neuroblasts — according  to  the  cell- 
chain  conception — which  have  wandered  into  the  mesodermic 
tissue  forming  the  anlage  of  the  vessels  and  of  the  connective-tissue 
constituents  of  the  cord,  and  that,  later,  they  develop  their  latent 
activity. 

The  multiplicity  of  the  nodules  favours  this  mode  of  origin 
and  the  presence  of  several  anomalies — the  malformation  in  the 
pons,  the  glia  islets  in  the  Spinal  pia,  and  the  heterotopia  of  ganglion 
cells — lends  countenance  to  the  correctness  of  the  assumption  that 
these,  together  with  the  neuromata,  must  be  regarded  as  develop- 
mental anomalies. 

Our  study,  then,  is  a  confirmation,  from  the  aspect  oj  a  patho- 
U  new  formation,  0/ the  multicellular  structure  oj  the  peripheral 
nerve  fibre. 

The  supporters  ol  this  view  claim  that  the  neurone  conception 
is  thus  placed  in  its  true  light  without  necessarily  destroying  it: 
"  Kile  redmt  la  doc  tri ne  de>  neurones  ;'i  sa  veritable  valeur  sans 
inler."  The  neurone  would  therefore  no  longer  be  looked 
upon  as  a  structural  unit  but  its  trophii  autonomy  is  retained. 
Two  ol  our  pi  rs  in  the  study  ol  this  difficull  and  complex 

problem  have  taken  as  the  motto  ol  theii  work,  "  To  tra\  el  hopefully 


2l6     NEUROMATA  OF  CENTRAL  NERVOUS  SYSTEM 

is  a  better  thing  than  to  arrive,"  and,  in  concluding,  as  we  recognise 
the  conscientiousness  of  the  research  which  has  led  equally  able 
workers  to  take  views  that  seem  so  fundamentally  opposed  to  one 
another,  we  must  admit  that  there  are  no  sufficient  grounds  for 
stating  that  the  old  neurone  theory  has  had  its  day,  nor,  on  the  other 
hand,  that  the  cell-chain  theory  has  no  foundation. 


Discussion 

The  Vice-President  was  sure  the  Society  had  listened  with  very 
great  pleasure  indeed  to  Dr  Bruce's  very  able  and  very  delightful 
paper,  which  was  of  a  very  highly  specialised  order  and  required 
a  special  knowledge  to  fully  appreciate  it.  They  must  all  agree 
that  Dr  Bruce's  very  able  handling  of  it  had  made  it  interesting 
to  all,  and  personally  he  had  listened  with  great  interest. 

Sir  Thomas  Clouston  rose,  not  to  discuss  the  paper,  which  he 
did  not  feel  able  to  do,  but  to  express  the  sorrow  which  every 
member  of  this  Society  felt  that  the  original  author  of  this 
paper  was  not  here  to  give  this  demonstration,  and  to  express  the 
loss  which  this  Society,  the  medical  profession,  and  medical  science 
had  sustained  in  the  death  of  Dr  Alexander  Bruce.  He  agreed  with 
the  Vice-President  that  the  exposition  they  had  just  listened  to 
was  most  interesting  and  convincing,  and  it  has  proved  that  Dr 
Bruce  has  left  a  worthy  successor  in  his  son  Dr  Ninian.  They  all 
congratulated  him  most  heartily  on  the  appearance  he  had  made 
before  them,  and  wished  him  every  possible  success  in  his  future 
scientific  career. 

The  Vice-President  thanked  Sir  Thomas  Clouston  for  his  allusion 
to  Dr  Alexander  Bruce  :  he  himself  had  intended  to  say  something 
of  the  kind  ;  they  all  joined  in  the  feelings  which  Sir  Thomas 
Clouston  had  expressed.  It  had  also  struck  him  that  this  was  an 
example  of  pathology  coming  to  the  aid  of  physiology. 

Dr  Fleming  said  perhaps  it  was  somewhat  presumptuous  for 
him  to  refer  to  this  paper,  at  all  events  in  the  early  part  of  the 
discussion,  although  he  had  himself  worked  at  the  subject  of 
neuromata.  He  did  not  think  he  had  ever  seen  a  case  exactly 
similar  to  the  one  Dr  Bruce  described. 
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He  wished  to  add  his  tribute  to  the  very  admirable  way  in  which 
Dr  Ninian  Bruce  had  brought  the  subject  before  the  Society,  and 

also  tn  refer  to  the  very  painstaking  labours  of  Dr  Dawson,  who  had 
expended  so  much  time  and  care  upon  this  work.  He  asked  Dr 
Bruce  it  his  father,  from  such  observations  as  he  was  able  to  make, 
had  adopted  the  peripheral  theory  of  nerve  regeneration.  On  the 
last  occasion  on  which  Dr  Fleming  had  discussed  the  question  with 
him  he  was  not  a  peripheralist. 

With  regard  to  the  particular  case  under  observation,  he  had 
had  the  opportunity  of  reading  the  whole  paper,  published  in  the 
"  Transactions  of  the  Royal  Society,"  and  in  several  of  the  figures 
shown  in  the  paper  and  in  several  of  the  descriptions,  there  were 
references  to  nodules  in  the  medulla  and  pons  which  did  not  seem 
to  him  to  have  possibly  arisen  from  any  ingrowth  of  nerve  fibres 
from  without.  One  point  he  had  noted,  to  which  Dr  Bruce  did 
not  refer  in  reading  his  paper,  namely,  that  there  were  several 
ganglion  cells  found  outside  the  pia  altogether  and  situated  near 
the  anterior  nerve  roots.  Now  if  there  are  ganglia  cells  where  no 
ganglia  cells  ought  to  be,  and  if  there  are  these  very  curious  tumours 
— neuromata — in  the  medulla  and  pons  which  do  not  seem  to  have 
grown  in  from  without,  it  seemed  to  him  that  they  must  be  of  the 
nature  of  new  growths.  He  did  not  see  why  these  might  not  be 
embryonic  rests.  He  did  not  think  the  acceptance  of  this  would 
upset  the  points  which  Dr  Bruce  had  brought  out  in  support  of 
the  peripheral  formation  of  nerve  fibres. 

A  great  deal  more  might  be  said  about  the  various  theories 
referred  to,  but  he  did  not  think  it  possible  to  discuss  these  at  such 
a  late  hour. 

Dr  Edwin  Bramwell  said  that  he  wished  in  a  word  to  congratulate 
1  »i  Xinian  Bruce  upon  his  very  lucid  demonstration  and  the  authors 
upon  a  magnificent  piece  of  work.  When  fifteen  years  ago  Dr 
Bramwell  was  working  in  Weigert's  laboratory,  the  observations 
of  Held  and  Apathy  were  arousing  widespread  interest.    He  had 

had  the  g 1  fortune  to  be  present  as  the  guest  of  Weigert  at  the 

ng  oi  the  South  German  neurologists  at  Baden  Baden  when 
Bethe  showed  hi-,  early  specimens  from  the  leech,  which  demon- 
strated a  relationship  of  anatomical  continuity  between  individual 
neurones. 

As  regards  the  attack  upon  the  neurone  theory,  from  the  genetii 
standpoint  the  work  ol  Ross  Harrison  had  been  generally  acce] 
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as  affording  definite  proof  of  the  central  origin  of  nerve  fibres, 
although  the  participation  of  the  sheath  cells  was  upheld  by  many. 
If  it  was  admitted  that  the  neuromata  in  this  case  were  not  connected 
with  ganglion  cells,  and  the  authors  from  most  careful  observations 
were  of  opinion  that  no  connection  could  be  traced,  the  case  was 
of  great  importance  in  relation  to  the  origin  of  the  axis  cylinders, 
for  the  conclusion  of  necessity  followed  that  the  sheath  cells  must 
have  formed  the  nerve  fibres  of  which  the  neuromata  were  composed. 

Dr  Ninian  Bruce  in  reply  thanked  the  Society  for  their  kind 
references  in  connection  with  the  paper.  There  was  not  very  much 
one  could  say  in  reply  as  the  subject  was  such  an  enormous  one 
that  if  one  began  to  discuss  any  little  point  one  might  spend  a  great 
deal  of  time  over  each  of  the  many  different  points  which  had  been 
referred  to. 

Dr  Fleming's  question  as  to  whether  the  late  Dr  Bruce  had 
really  adopted  the  peripheral  view  had  best  be  answered  in  the 
negative,  for  the  reason  that  the  peripheral  view  was  adopted 
because  of  the  impossibility  of  explaining  and  understanding  the 
origin  of  the  curious  nodules  in  the  medulla  upon  the  central  out- 
growth theory.  These  masses  had  not  been  discovered  at  the  time  of 
Dr  Alexander  Bruce 's  death.  The  structures  described  as  present  in 
the  spinal  cord  in  this  paper  were  communicated  to  the  Pathological 
Society  at  Bristol  and  explained  on  the  outgrowth  theory.  It  was 
believed  that  this  theory  was  established  beyond  doubt,  and  it  was 
only  after  long  consideration  that  it  was  realised  that  these  peculiar 
masses  in  the  medulla  oblongata  could  not  be  explained  on  the 
outgrowth  theory.  And  later  when  one  regarded  the  question 
from  the  peripheral  point  of  view  one  got  a  complete  explanation 
of  a  great  many  points.  The  explanation  was,  indeed,  so  complete 
that  it  must  be,  if  not  the  correct  one,  at  least  a  close  approximation 
to  the  truth. 

With  regard  to  Dr  Bramwell's  remarks  about  Ross-Harrison's 
work,  he  (Dr  Bruce)  could  not  refer  to  all  the  different  people  in 
the  short  time  at  his  disposal.  The  amount  of  literature  on  the 
embryology  of  the  nerve  fibres  is  enormous.  There  is  no  branch 
of  medicine  in  which  more  work  has  been  done  than  on  the  nervous 
system,  especially  with  regard  to  its  embryogenesis  and  regenera- 
tion after  section,  and  in  the  time  at  his  disposal  he  could  only 
mention  the  more  important  names.  He  had  mentioned  Cajal, 
whose  work  was  of  great  importance,  and  had  in  fact  alluded  to 
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Ross  Harrison's  experimental  work  in  reference  to  the  relation 
of  the  nerve  plv  to  the  nerve  cell,  and  had  shown  briefly  how  tliis 
work  was  open  to  criticism.  He  (Dr  Bruce)  had  accept  d  the 
outgrowth  theory  at  the  time  just  like  so  many  other  people  ;   but 

when  one  looked  into  the  matter  more  fully,  and  especially  into 
Professor  Grahame-Kerr's  work,  one  saw  how  extremely  doubtful 
it  was  whether  Ross-Harrisori's  experimental  work  upon  the  growth 
of  nerve  fibres  detemined  the  question  in  the  way  in  which  he 
actually  believed.  It  was  a  most  brilliant  piece  of  experimental 
work,  and  accepted  at  first  by  many  as  final. 

The  important  point  really  is.  as  Dr  Play  fair  remarked,  that 
one  can  explain  here  not  only  the  embryology  but  the  physiology 
and  pathology  of  the  nervous  system  from  the  peripheral  point  of 
view  better  than  from  the  central  outgrowth  view  ;  and  the  im- 
portant point  to  note  is  that  they  were  not  justified  in  being  ex- 
clusively either  centralists  or  peripheralists  :  the  correct  attitude 
appeared  to  be  a  position  between  the  two.  Both  points  of  view 
must  be  brought  into  harmony  with  each  other. 


Description  of  Plates 

Figs.  1-14  are  from  d  J-'i^s.  1 5-66  are  micro-photographs.) 

Plate  I. 

I-i°s.  1-;.  Stages  in  the  evolution  of  tin-  nu<  Kated  nerve  tihrc  from  individua- 
lised fusiform  cells  Van  Gieson's  stain.      xio 

Fig.  1.  Earliest  sta^e — a  thin  spindle  with  elongated  nucleus  and  a  slight 
amount  of  protoplasm  ;  gradual  increase  in  the  size  of  the  <  ell  with  a  more 
deeply  staining  filament  in  the  protoplasm  on  one  side  of  the  oucleus. 
Transverse  Be*  tions  oi  sui  h  1  ells  show  at  first  the  nucleus  oc<  upying  almost 
the  whole  of  the  disc. 

Uneven  cylindrical  appearance  of  the  nucleated  "tube":  tin-  .ill 
processes  have  joined  in  an  imbricated  manner  and  (used,  and,  with  the 
ramon,  the  1  ell  outlines  have  l>e<  0111c  lost.  I  In-  dis<  ontinuous  filament  in 
each  cell  may  now  be  traced  as  a  continuous  line.  Cross  b»  tions  oi  such 
cylinders  through  nucleated  and  non-nucleated  portions. 

Fig.  3.  Contour-  ot  mi.  lcatcd  "  tubes  "  have  now  be<  ome  parallel,  the  .sinu- 
ously winding  filament  more  marked,  and  the  nucleus  has  be<  ome  slightly 
peripheral  and  flattened,  though  -till  large  and  bulging  into  the  "  lumen  " 
ot  the  "  tube  "     (  ross-sei  tions  ol  su»  h  "  tul 

1  and  t.     Nil'  leated  "  tube  "  gradually  assuming  the  1  narsu  ters  <>i  the 
iibres  of  a  peripheral  nerve  with  central  filament  very  distinct,  nucleus 
flattened  and  peripheral,  i  ondensed  outer  layer  oJ  myelin,  and  the  ap] 
ance  of  a  slight  amount  of  interfibrillar  tissue. 

I'i  \n    II 
Isolated   neuroma   nodule,   within    the  adventitia   ot   a    medium 

vessel,  lying  in  the  anterior  1  olumn  ol  white  matter  1 1  -t  dorsal  segment). 
The  nodule  is  composed  ot  interhv  my  fibres  with  neurilemma  nu<  lei  and 
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the  fibres  are  cut  transversely,  obliquely,  and  longitudinally.  Note  the 
central  vessel  and  the  outer  thickened  wall  of  the  adventitia  completely 
cutting  off  the  nodule  from  the  surrounding  healthy  white  matter.  Cf. 
Fig.  19.  Van  Gieson's  stain.  X250. 
Fig.  7.  Glia  cell  proliferation  and  hyperplasia  in  an  area  of  commencing 
fibrosis  in  the  cord.  Note  infiltration  of  lymphocyte-like  cells,  also  the 
presence  of  spindle-shaped  elements.     Van  Gieson's  stain.       X350. 

Plate  III. 

Figs.  8-12.  Cajal's  reduced  silver  method  for  myelinated  axis-cylinders. 
X250. 

Fig.  8.  Neuroma  nodule.  Whorl-arrangement  of  the  fibres  giving  the  typical 
ball-of-wool  appearance  ;  some  of  the  fibres  interlacing  in  all  directions 
and  others  passing  parallel  for  a  time. 

Fig.  9.  Transverse  section  of  normal  small  vessel  in  the  white  matter  of  the 
cord  from  neuroma  case. 

Fig.  10.     Similar  vessel  with  delicate  fibres  in  the  adventitia. 

Figs.  11.  and  12  Vessels  in  the  grey  matter  of  the  7th  and  8th  cervical  seg- 
ments showing  within  the  adventitia  a  plexus  of  fine  fibres,  with  branch- 
ings ending  in  homogeneous  bulbs. 

Plate  IV. 

Fig.  13.  Anterior  spinal-root  vessel  within  the  pia  (lumbar  cord)  ;  showing 
very  numerous  newly  formed  medullated  fibres  within  the  adventitia. 
Note  the  vesicular  appearance  and  intertwining  of  the  new  fibres,  that 
the  internodal  segments  are  short  and  irregular,  the  fibres  being  made  up 
of  elongated,  often  bulging,  cylinders  with  narrow  connecting  bridges, 
and  that  the  myelin  stains  specifically  yet  not  so  intensively  as  that  of 
fully  formed  fibres.     Kulschitzky-Pal  and  picro-fuchsin.       X350. 

Fig.  14.  Cf.  Figs.  65,  66.  Stages  in  the  myelination  of  the  nucleated  "  tube." 
Note  the  segmental  character  of  the  tube  in  which  the  differentiation  is 
taking  place  (a),  the  darkening  (b),  and  the  granularity  (c)  within  the 
outer  border  of  each  segment ;  and  the  commencing  lattice-work  appear- 
ance given  by  the  newly  formed  myelin  (d,  e).  Cross-sections  of  fibres 
in  the  above  stages  (/).     Heidenhain's  iron-haematoxylin  stain.       X700. 

Plates  V.,  VI. 

Figs.  15-18.  Transverse  sections  at  different  levels  of  the  lumbo-sacral  cord. 
Note  (1)  numerous  nodules  both  in  the  grey  and  white  matter,  (2)  the 
unravelling  of  the  fibres  composing  the  nodules  into  the  general  texture 
of  the  tissue,  (3)  the  radiating  lines  of  fibrosis  passing  inwards  along  pial 
septa  and  lateral  vessels,  also  (4)  the  marked  fibrosis  of  the  posterior  root- 
entry  zones.  Paraffin  sections.  Van  Gieson's  stain.  Figs.  15  and  16, 
X20.     Figs.  17  and  18,  xio. 

Plate  VI. 

Figs.  19-22.  Different  varieties  of  nodules  to  show  the  intertwining  of  the 
fibres  and  the  varying  amount  of  neurilemma  nuclei.     Van  Gieson's  stain. 

Fig.  19.  Isolated  nodule  in  the  white  matter  of  the  anterior  column  of  the  1st 
dorsal  segment.      Cf.  Fig.  6.       xi8o. 

Fig.  20.  High-power  view  of  the  nodule  in  Fig.  15  seen  passing  inwards  from 
the  pia  in  region  of  ligamentum  denticulatum.       X200. 

Plate  VII. 

Figs.  23-28.  Kulschitzky-Pal  modification  of  Weigert's  medullated  sheath 
stain.  Different  levels  of  the  lumbo-sacral  cord  :  to  show  the  medullated 
character  of  the  fibres  composing  the  nodules. 
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(3.     Large  nodule,  with  very  tine  intertwining  lil >rcs,  at  anterior  mesial 
angle  of  grey  matter.  15. 

;.     Similar  nodule,  with  slightly  coarser  fibres,  within  the  mesial  margin 
of  anterior  grey  matter.       >  20. 
Pig.  25.      Nodule  within  a  glial  septum,  together  with  a  vessel  in  the  pia  show- 
ing numerous  fibres  within  the  adventitia.      Cf.  Fig.    [3.      In  successive 
serial  sections  a  connection  could  be  traced  between  the  fibres  in   the 

1-wall  and  the  fibres  composing  the  nodule.       X35. 
_")  (  xioo).  Fig.  27   I  \  160),  and  Fig.  28  (  xi6o)  show  high-power  views 
of  the  nodules  in  Figs.  23,  24,  and  25  respectively. 

Plate  VIII. 

Figs.   29-34.     Cajal's   reduced   silver   method    for   axis-cylinders.     Different 
levels  of  lower  cervical  cord  :    to  show  the  presence  of  axis-cylinders  in 
the  fibres  composing  the  nodules. 
Fig.  29.     The  nodule  drawn  in  Fig.  8.      This  nodule  had  its  long  axis  parallel 
to  the  long  axis  ot  the  cord.        ■  200. 

Nodule,  of  more  cylindrical  shape,  with  its  long  axis  at  right  angles 

to  the  long  axis  of  the  cord.      Note  the  very  tine  character  and  intricate 

intertwining  of  the  fibres  composing  the  nodule.       xi6o. 

Fig.   31.      Nerve  fibres  in  the  adventitial  lymph  spaces  of  the  vessels  at  the 

>e  of  the  anterior  median  fissure  and  of  the  commissural  vessels.     These 

fibres  in  su<  1  essive  sections  wire  traced  to  the  nodule  in  Fig.  29.      X75. 

Vessels  passing  to  the  anterior  horn  showing  numerous  fine  fibres 
in  the  adventitia.  200. 

;.     Similar  vessel   within    the  grey   matter  showing  the  fibres  in   the 
adventitia  following  the  bending  and  the  division  of  the  vessel.       x  160. 
Fig.  34.     Intra-medullary  course  of  the  anterior  root  artery  showing  very  fine 
fibres  in  the  adventitia.       X250. 

Plate  IX. 

Figs.  35-39.     Sections  chosen  from  3rd  lumbar  segment  (cut  serially)  to  trace 

the   mode   of   formation    of   the   nodules.     Kulschitzky-Pal   and    picro 

fin  hsin. 
Fig-   35-     Wedge-shaped  nodule  lying  in  the  pia,  opposite  the  ligamentum 

dentil  ulatum,  and  extending  inwards  from  the  periphery. 
Fig.  36.     Shows  thi  sing  from  this  nodule  in  the  adventitia  of  the 

lateral  vessel  to  a  nodule  at  the  margin  of  the  grey  and  white  matter. 

Fig.   37.     Nodule  of   Fig.    j6  showing  the  unravelling  of  the  fibres  into  the 

general  texture  of  the  grey  matter.      xi8o. 
Fig.  38.     Fibres  of  nodule  in   Fig.   35   passing   inwards  from   the   periphery, 

forming  tuft-like  nodule,  and  fibres  in  a  vessel-wall  in  the  pia.  [80. 

Fig.  39.     Fibres  passing  from  nodule  of  Fig.  35  in  parallel  strands  towards  the 
gion  of  anterior  roots.        •  35. 

shaped  nodule,  at  interior  mesial  angle  of  anterior  column, 
formed  by  fibre-  which  have  passed  mesially  from  the  anterior  roots 
Kulschitzky-Pal  and  picro-fuchsin.       :■  20. 


Plati    N. 

11-43.     Sections  from  2nd  sacral  segment.      Kulst  hitzky-Pal  and  pi>  ro- 
fa<  I 

sing  in  commissural  vessel  to  anterior  horn. 
riii'-   fibres,    contorted    irregularly,    in    the   adventitial    lymph 
of  the  anterior  central  vessels  at  base  oi  anterior  fissure,     vessel 
dividing:   one  branch  seen  in  Fig.  41,  another  in  l  1 

Branch  <>t   the  anterior  central  vessel   seen  u  ing  to 

al  grey  matter  \\  ith  leashes  ol  fine  fibrils  in  its  adventrl  ia 
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Figs.  44-46.     Paraffin  sections  from  3rd  sacral  segment,  Van  Gieson's  stain, 

showing  nodule  in  region  of  central  canal  (Fig.  44,    x  160),  and  in  successive 

serial  sections  the  unravelling  of  the  nodule  into  nucleated  fibres  (Fig.  45, 

xi6o),  and  a  meshwork  of  individualised  nucleated  elements  (Fig.  46, 

x  160). 

Plate  XL 

Fig.  47.  Posterior  root-entry  zone  (3rd  lumbar  segment),  to  show  the  Ablas- 
sungzone,  or  constriction  zone,  or  ring  of  Obersteiner.  Kulschitzky-Pal. 
X50. 

Fig.  48.  Anterior  root-emergent  zone  (7th  cervical  segment),  to  show  similar 
Ablassungzone  in  relation  to  the  anterior  roots.     Kulschitzky-Pal.       X70. 

Fig.  49.  Glia  cell  proliferation  and  hyperplasia.  Cf.  Fig.  7.  Van  Gieson's 
stain.       xi8o. 

Fig.  50.  Anterior  horn  cells,  showing  only  slight  changes.  Note  well-marked 
vacuolation  in  a  cell  at  lower  border  of  figure.  Unna's  polychrome 
methylene-blue  stain.       x  100. 

Fig.  5 1 .  Transverse  section  of  cord  at  level  of  2nd  lumbar  segment :  areas  of 
marked  fibrosis,  often  almost  symmetrical  in  the  anterior  horns.  Kul- 
schitzky-Pal and  picro-fuchsin.       x  10. 

Fig.  52.  Dense  area  of  fibrosis  at  base  of  anterior  horn,  and  stretching  amongst 
the  antero-mesial  and  postero-lateral  groups  of  cells.  Kulschitzky-Pal 
and  picro-fuchsin.       X20. 

Plate  XII. 

Fig.  53.  Fibrosis  of  posterior  root.  Extra-medullary  root  gives  the  im- 
pression of  having  been  carried  right  into  the  cord  substance  with  its 
extra-medullary  structure.     Van  Gieson's  stain.       X35. 

Fig.  54.  Fibrosis  of  intra-medullary  course  of  anterior  root.  The  neurilemma, 
together  with  a  layer  of  the  pia,  seems  as  if  carried  inwards  along  individual 
bundles  of  fibres.     Van  Gieson's  stain.       xi6o. 

Fig.  55.  Granular  deposit,  often  coalescing  to  form  concretions,  found  in  the 
adventitial  spaces  of  the  smaller  vessels  of  the  tissue,  in  close  relation  to 
the  malformation  described  on  page  201.     Van  Gieson's  stain.       X250. 

Fig.  56.  Fibrosis  of  intra-medullary  course  of  5th  nerve.  Cf.  Fig.  53.  Van 
Gieson's  stain.       X24. 

Fig.  57.  Isolated  nucleated  patch  (cut  longitudinally)  on  the  course  of  deep 
strands  of  5th  nerve.  The  affected  fibres  retain  the  normal  arrangement 
of  the  fibre  strands  of  the  part  involved.     Van  Gieson's  stain.       x6o. 

Fig.  58.  Isolated  nucleated  patch,  similar  to  above,  but  cut  transversely. 
Van  Gieson's  stain.       x6o. 

Plates  XIII.-XVL 

Figs.  59-66.  Paraffin  sections  from  medulla  oblongata.  Cf.  Figs.  1-5  and 
Fig.  14. 

Figs.  59  and  60.  Loose  meshwork  of  interlacing  nucleated  fibres  and  elon- 
gated nucleated  elements.  Fusiform  cells  {cf.  Fig.  1)  are  seen  linked 
together,  by  their  processes,  to  form  cell  chains,  and  by  the  fusion  of  the 
imbricated  ends  there  is  a  transition  into  nucleated  plasmodial  bands  or 
"  tubes  "  {cf.  Fig.  2).  Note  appearances  as  of  dichotomous  division, 
and  that  the  nucleus  lies  definitely  within  the  cell  outline  or  within  the 
"  lumen  "  of  the  "  tube."  Fig.  59  (  X200),  Fig.  60  (  X400).  Van  Gieson's 
stain. 

Figs.  61  and  62.  Convergence  of  nucleated  "  tubes  "  to  form  more  or  less 
parallel  bundles  or  strands,  between  which  similar  elements  are  found 
cut  transversely.  Presence  of  small  amount  of  interfibrillar  connective 
tissue  and  delicate  capillaries.  Fig.  61  (  xi6o),  Fig.  62  (  xi6o).  Van 
Gieson's  stain. 

Fig.  63.  Commencing  intertwining  of  the  parallel  strands.  Such  intertwining 
forms  the  transition  to  the  definite  nodule  in  Fig.  64.  Van  Gieson's 
stain.       X200. 
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Fig.  64.     Nodule  on  floor  of  4th  ventricle,  situate. 1  laterally  and  posteriorly  to 
the  strands  of  the  7th  nerve — a  further  stage  of  the  intertwining  in  1  10 
Wan  Gieson's  -tain.  25. 

Figs.  65  and  66.  Commencing  myelination  of  the  nucleated  "  tubes."  Note 
the  lattice-work  appearance  of  the  newly  formed  myelin.  Heidenhain's 
iron  hematoxylin  stain.      Fig.  65  -  >  .  cf.  Fig.   14,  a,  b,  c.       I  1 

(  •  ■/■ 


Meeting  X.— July  2,  1913 
Mr  J.  M.  COTTERILL,  President,  in  the  Chair 

I.  Exhibition  of  Patients 

1.  Dr  Sym  and  Mr  Scot  Skirving  showed — 
Girl,  at.  24,  after  excision  of  orbital  fibrosarcoma  by  Kronlein's 
method. 

-  mptoms — Slight  impairment  of  vision  in  affected  (left)  eye, 
first  noticed  7  years  ago.  Proptosis,  first  noticed  5  years  ago  ;  no 
pain,  but  a  "  feeling  of  heaviness  "  for  last  4  years  :  marked  dilata- 
tion of  pupil  ;  movements  of  globe  practically  normal  ;  no  diplopia; 
fundus  slightly  congested  and  oedematous.  Operation,  Jan.  10, 
1913,  revealed  encapsulated  soft  tumour,  size  of  large  grape,  closely 
applied  to  onter  and  posterior  aspect  of  globe.  Result — satisfactory 
;>t  for  impairment  of  movement  in  external  rectus. 

2.  Mr  Scot  Skirving  showed — 

Inveterate  case  of  tuberculosis  ol  left  humerus  and  scapula 
treated  by  ileo-sigmoidostomy. 

<  rirl,  set.  9  years.  J<  rfnt  first  affected  3  years  ago.  Various  minor 
operations.  Excision  of  head  of  humerus  and  3  inches  of  shaft. 
April  24,  19U.  Multiple  septic  sinuses.  X-rays  after  bismuth 
meals  showed  >li^lit  delay.  Ileo-sigmoidostomy,  April  30,  fn  ;. 
At  operation  110  evidence  oi  "  kinks,"  but  colon  somewhat  loaded. 
Since  operation  distinct  improvement.  Some  sinuses  closed,  others 
more  healthy,  complexion  clearer. 

Case  shown  at  last  clinical  meeting  of  Society  (May  21).  Since 
then  very  little  further  improvement  has  occurred. 

II.  Exhibition  of  Specimen 

ing  and  Dr  Sym  showed — 
Orbital  tumour  from  patienl  exhibited  a1  meeting. 
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III.  Original  Communications 
i.  CONDUCTION  DEFECTS  IN  THE  HEART 

(With  Lantern  Demonstration) 

By  G.  D.   Mathewson,  M.B.,  F.R.C.P.,  Assistant  Physician 
to  Leith  Hospital 

Those  who  have  had  the  opportunity  of  employing  the  string 
galvanometer  in  the  examination  of  the  heart  are  sometimes  asked 
whether  the  method,  in  addition  to  its  undoubted  scientific  interest, 
yields  any  information  having  a  direct  bearing  upon  the  problems 
of  diagnosis,  prognosis,  and  treatment. 

It  must  be  admitted  that  in  many  cases  no  further  knowledge 
is  obtained  by  its  use  than  can  be  derived  from  ordinary  methods 
of  examination.  At  the  same  time  it  may  fairly  be  claimed  for  it 
that  in  some  cases  no  other  method  affords  such  precise  and  con- 
vincing evidence  of  the  presence  and  nature  of  abnormalities  in 
the  heart's  action.  One  class  of  case  in  which  the  method  is  of 
value  is  that  in  which  there  exists  a  defect  in  the  conducting  tissue 
of  the  heart,  the  auriculo-ventricular  bundle  and  its  branches. 

In  every  case  of  cardiac  disease  it  is  of  the  greatest  importance 
to  ascertain  as  fully  as  is  possible  what  the  condition  of  the  heart 
muscle  is,  for  in  a  knowledge  of  this  we  have  the  most  certain  basis 
for  prognosis  and  treatment. 

Myocardial  lesions  frequently  do  not  give  rise  to  any  striking 
or  distinct  physical  signs,  and  therefore  their  recognition  is  not 
always  so  easy  as  is  that  of  valvular  lesions  accompanied  by  charac- 
teristic murmurs. 

A  lesion  in  the  auriculo-ventricular  bundle  is  often  only  part 
of  a  more  widespread  myocardial  change,  and  accordingly  clear 
demonstration  of  any  defect  in  conduction  is  often  of  importance 
in  furnishing  information  as  to  the  condition  of  the  heart  muscle 
as  a  whole. 

When  a  lesion  exists  in  the  main  stem  of  the  bundle,  the  resulting 
condition  of  heart-block  may  be  either  partial  or  complete. 

When  the  block  is  only  a  partial  one,  the  effect  varies  with  the 
degree  of  severity  of  the  lesion.  In  the  mildest  cases  the  passage 
of  stimuli  from  auricle  to  ventricle  is  not  actually  interrupted, 
the  stimuli  are  merely  delayed  in  transmission.  The  only  effect 
is  to  produce  a  lengthening  of  the  interval  which  normally  exists 
between  the  auricular  systole  and  that  of  the  ventricle.     It  may 


- ...........■■■■........■...■ 1 , , 


/—^S^ 


- I .H.nuuHH.uiil. lUul.liHIIIinnUiuniM.. UUiNNl HIlllllHl M.iu.mu 


7*  ^  I*  L*  ,"* 

-p  -p        -r  ~P  T    f       -T  T  -p  T      ~P  T         -r  -p 

_-.._.  i  in  "i  ■wjTA^^miiww»hiim  -ujl*-.     .I'    I*  ^J\*nm*xm,mmm*  V^>/S— in. >%»  ^ 

ftUUIUUlHIMIUI" :  ' ""'»• I'l'iitli ii ii" 'i'i H i 

Fig.  3.     Complete  heart-block.     Time  record,  28.:  ml. 
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be  quite  impossible  to  recognise  this  condition  by  ordinary  clinical 
methods,  while  the  interval  can  readily  be  measured  in  the  ele<  tro- 
cardiogram  and  any  prolongation  detected.     In  the  case  oi  a  more 

serious  defect  the  stimulus  fails,  occasionally  or  frequently,  to  pass 
over  the  bundle  to  the  ventricles,  and  when  this  occurs  a  ventricular 
beat  drops  out,  so  that  the  pulse  may  present  an  occasional  inter- 
mission, more  frequent  regularly  recurring  intermissions,  or  a 
rhythmic  slow  rate  one-half  or  one-third  of  the  auricular  rate. 

Fig.  2  illustrates  such  a  case  of  partial  heart-block,  in  which 
there  is  a  failure  of  ventricular  response  to  every  other  auricular 
contraction.  The  auricular  contraction  (P)  occurs  twice  for  each 
ventricular  contraction  (R  and  T).  The  diagnosis  is  often  difficult 
in  these  incomplete  forms  of  heart-block,  and  the  ele<  trical  method 
is  of  great  value  in  showing  clearly  the  nature  of  the  defect. 

When  complete  heart-block  is  established,  the  transmisson  of 
stimuli  from  auricle  to  ventricle  ceases  entirely,  and  the  ventricles 
become  completelv  dissociated  in  their  action  from  the  auri<  les, 
assuming  an  independent  rhythm  of  about  thirty  beats  per  minute. 
This  condition  of  complete  block  may  be  recognised  by  ordinary 
clinical  methods  of  observation,  for  it  is  unusual  to  have  the  ventricles 
beating  regularly  at  so  slow  a  rate  in  any  other  condition,  and  it 
the  pulsations  of  the  jugular  veins  are  observed  while  the  apex- 
beat  is  palpated,  it  may  be  noticed  that  the  venous  pulsation 
evidence  of  auricular  contractions  which  are  unaccompanied  by 
ventricular  action. 

Fig.  3  shows  the  appearances  in  the  electro-cardiogram  of  a  1 
oi  complete  block.  The  auricular  peaks  (P)  and  the  ventricular 
peaks  (R  and  T)  occur  rhythmically,  but  the  independence  of  the 
two  rhythms  is  demonstrated  by  their  constantly  varying  relation. 
At  one  point,  P  falls  just  before  R,  at  another  point,  considerably 
in  advance  of  it,  while  at  two  points  in  the  tracing  the  auricular 
and  ventricular  contractions  have  coincided,  the  auricular  peak 
becoming  fused  in  the  one  case  with  the  T  peak,  in  the  other  with 
the  R  peak,  of  the  ventricular  contraction. 

It  is  important  to  notice  in  Figs.  2  and  3  that,  while  the  relations 
between  auricular  and  ventricular  action  are  more  or  less  upset, 
the  ventricular  complex  retains  the  form  associated  in  Fig.  1  with 
normal  action  of  the  heart. 

The  cases  of  heart-block  whi«h  haw  been  referred  to  are  pro- 
duced by  a  lesion  which  involves  the  main  stem  of  the  auriculo- 
ventricular  bundle,  but  it  is  possible  for  a  lesion  to  occur  which 
p 
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leaves  the  main  stem  of  the  bundle  intact  and  affects  only  one  of 
the  two  main  branches  into  which  the  bundle  divides  for  the  supply 
of  the  two  ventricles.  So  far  as  I  am  aware  there  is  no  clinical 
symptom  or  sign  which  betrays  the  presence  of  such  a  condition. 
For  its  recognition  we  depend  entirely  upon  the  use  of  the  galvano- 
metric  method.  The  experimental  work  upon  which  the  recogni- 
tion of  this  condition  has  been  based  was  carried  out  by  Eppinger 
and  Rothberger.  They  succeeded  in  dividing  the  right  or  the 
left  branch  of  the  bundle  in  the  dog,  and  showed  that  this  produced 
definite  changes  in  the  form  of  the  electro-cardiogram.  The  ventri- 
cular complex  is  altered,  the  R  and  T  peaks  being  replaced  by  two 
broad  deflexions  from  the  base  line  in  opposite  directions. 

Fig.  4  shows  the  electro-cardiogram  obtained  from  an  elderly 
man,  a  patient  in  Dr  Russell's  wards  in  the  Royal  Infirmary.  In 
this  case  there  seems  to  be  a  lesion  interfering  with  conduction  in 
the  right  branch  of  the  bundle.  There  is  no  defect  of  conductivity 
in  the  main  stem  of  the  bundle,  for  each  auricular  contraction  is 
followed  at  the  usual  interval  by  the  ventricular.  The  ventricular 
complex,  however,  is  of  abnormal  form,  consisting  of  two  broad 
deflexions,  and  resembling  that  produced  in  the  dog  by  section  of 
the  right  branch. 

It  must  be  remembered  that  vagus  stimulation  is  capable  of 
producing  a  certain  degree  of  heart-block.  This  can  be  excluded 
as  the  cause  in  many  cases  by  giving  a  full  dose  of  atropin  and 
finding  no  change  in  the  efficiency  of  conduction. 

When  a  conduction  defect  exists  in  the  heart,  vagal  stimulation 
may  result  in  a  further  depression  of  conductivity,  as  is  seen  in 
Fig.  5,  which  was  obtained  from  the  same  case  as  Fig.  4.  Digital 
pressure  over  the  vagus  in  the  neck  has  here  produced  dropping 
out  of  some  of  the  ventricular  beats. 

Fig.  6  shows  the  electro-cardiogram  obtained  from  a  case  in 
which  there  is  complete  block  in  the  main  stem  of  the  bundle,  with 
dissociation  of  the  auricular  and  ventricular  rhythms.  In  addition, 
the  ventricular  complex  is  of  abnormal  form,  and  suggests  interfer- 
ence with  conduction  in  the  right  branch  also. 

Some  writers  hold  that  the  changes  in  the  ventricular  figure, 
here  referred  to  a  branch  conduction  defect,  are  really  due  to 
hypertrophy  of  one  or  other  ventricle.  Regarding  this  view  it  may 
at  least  be  stated  that  in  many  cases  in  which  there  is  hypertrophy 
affecting  mainly  one  ventricle,  those  changes  are  not  found  in  the 
electro-cardiogram. 
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In  one  case  I  have  seen  transitions  from  one  ventricular  form 
to  another,  which  seem  more  easily  explained  by  a  partial  interfer- 
ence with  conduction  in  the  brant  Ins  than  by  a  varying  preponder- 
ance in  the  muscular  efficiency  of  the  two  ventricles. 

The  recognition  of  even  minor  degrees  of  conduction  defect  lias 
a  practical  bearing  upon  treatment.  It  is  found  that  such  widely 
used  drugs  as  digitalis  and  strophanthus  tend  to  depress  conduc- 
tivity in  the  auriculo-ventricular  bundle.  They  are  therefore 
contra-indicated  whin  any  defect  in  conductivity  already  exists. 
Unfortunately  no  treatment  is  of  avail  in  improving  conductivity 
in  most  cases.  The  most  hopeful  are  those  in  which  the  lesion 
affecting  the  bundle  is  a  gumma.  In  these  cases  the  use  of  anti- 
syphilitic  remedies  may  result  in  restoration  of  conductivity. 

I  have,  in  conclusion,  to  acknowledge  Dr  W.  T.  Ritchie's  kindness 
in  permitting  me  to  make  use  of  Figs.  3  and  6. 


Discussion 

The  President  was  sure  the  Society  would  congratulate  Dr 
Mathewson  on  the  extremely  clear  and  lucid  way  in  which  he  had 
put  this,  he  supposed,  rather  abstruse  question  in  medicine  before 
them. 

Dr  William  Russell  thought  the  Society  ought  to  be  grateful  to 
Dr  Mathewson  and  to  other  members  who  had  brought  before  them 
some  of  the  recent  methods  of  investigating  disturbances  of  the 
heart.  There  was,  he  thought,  no  more  wonderful  development 
in  methods  than  that  oi  examination  of  the  heart  by  means  of  the 
electro-cardiograph.  To  those  who  could  look  back  for  a  number 
oi  years,  the  idea  then  that  we  should  be  able  to  demonstrate  on 
the  >creen  an  electric  tracing  of  the  movemenl  of  both  auricle  and 
ventricle  would  have  sounded  like  a  fairy  tale.  He  was,  and  he 
-ure  all  present  must  be,  much  impress*  d  with  the  extraordinarj 
skill  and  ingenuity  which  had  devised  a  method  by  which  this  could 
be  done.  While  yielding  to  no  one  in  hi--  admiration  tor  the  working 
out  <»f  this  method,  there  was  just  a  tendency,  naturally  enough, 
a-  in  all  new  methods,  particularly  on  the  part  of  those  wh< 
working  the  instrument,  to  over-value  the  clinical  significan 
rather   clinical   importance   oi   many  oi    tl  ervations.     Hi 

had  had  a  good  many  heart  cases  in  his  wardexamuv  d  in  this  way, 
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and  a  number  of  them  simply  for  the  purpose  of  showing  how 
utterly  valueless  this  method  was  in  many  heart  cases.  It  did  not 
replace,  in  did  not  displace,  any  of  the  past  methods :  it  was  only 
supplementary  to  the  past  methods,  and  not  so  necessary  as  perhaps 
Dr  Mathewson  might  be  disposed  to  hold,  because,  taking  the  case, 
for  example,  of  heart  block,  he  (Dr  Russell)  had  often  diagnosed 
heart-block  without  the  assistance  of  the  electro-cardiograph,  and 
other  people  had  done  the  same.  Only  three  days  ago  he  had  seen 
a  case  of  partial  heart-block  which  was  diagnosed  without  the  aid 
of  the  electro-cardiograph.  The  significance  of  heart-block  and 
the  significance  of  partial  heart-block,  and  the  significance  of  all 
those  disturbances  of  conductivity  in  the  heart  was  that  it  was 
merely  the  involvement  of  those  particular  bits  of  the  heart  muscle 
in  a  much  more  extensive  and  obvious  myocardial  degeneration.  As 
a  clinician  who  had  been  for  a  good  many  years  interested  in  cardiac 
conditions,  he  thought  they  still  had  in  their  old  methods  means 
by  which  they  could  determine  that  patients  had  very  extensive 
mvocardial  degeneration.  The  electro-cardiograph  indicates  no 
doubt  that  this  particular  bundle,  or  the  right  or  left  leg  of  it,  was 
involved  ;  but  it  only  dealt  with  the  bundle  itself  or  the  bundle 
after  it  had  divided.  There  might  be  extensive  myocardial 
degeneration  and  there  might  be  unmistakable  clinical  evidence  of 
it,  and  this  new  method  not  show  it.  Therefore,  although  he  thought 
this  method  of  investigation  exceedingly  interesting,  at  the  same 
time  he  would  venture  to  warn  the  Society,  seeing  that  they  could 
not  all  carry  electro-cardiographs  about  with  them — at  the  present 
time  he  believed  there  were  only  two  electro-cardiographs  in  Scot- 
land— that  we  often  diagnosed  extensive  myocardial  degeneration 
without  the  assistance  of  this  machine. 

Dr  W.  T.  Ritchie  said  the  Medico-Chirurgical  Society  was,  he 
believed,  the  first  Society  at  any  rate  in  Great  Britain  before  which 
a  communication  on  the  subject  of  lesions  of  the  branches  of  the 
auriculo- ventricular  bundle  had  been  made.  While  he  was  in 
agreement  with  what  Dr  Mathewson  had  said,  he  was  not  prepared 
to  dissent  from  some  of  the  opinions  expressed  by  Dr  Russell.  It 
should  be  realised  that  electro-cardiograms  could  yield  information 
regarding  the  state  of  the  conducting  system,  the  auricles,  and  the 
ventricles,  that  was  not  obtainable  by  any  other  means.  Since  the 
string  galvanometer  had  come  into  general  use,  many  new  facts 
had  been  learnt  regarding  the  heart  in  disease.     Auricular  fibrilla- 
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tion  had  been  recognised  to  be  the  cause  of  the  wholly  irregular 
pulse  in  cardiac  sclerosis,  and  in  the  late  stages  <>t  mitral  disease. 
The  true  nature  of  the  heart's  action  in  paroxysmal  tachycardia 
had  been  elucidated,  and  it  had  been  determined  that  the  paroxysm 
might  originate  in  the  auricles,  the  ventricles,  or  the  conducting 
system.  Again,  it  was  by  means  of  the  string  galvanometer 
that  auricular  flutter  had  been  recognised  in  the  human  heart. 
Then  as  regards  that  important  function  of  the  heart  muscle,  namely 
tone,  valuable  information  was  being  obtained.  Dr  Mathewson 
was  investigating  this  function  in  relation  to  the  administration 
of  drugs.  Lastly,  the  string  galvanometer  enabled  us  to  define  the 
site  of  an  irritative  lesion  in  the  heart,  whether  in  the  auricles  or 
ventricles,  with  an  accuracy  comparable  to  that  of  the  neurologist 
in  localising  a  focal  lesion  of  the  brain  or  spinal  cord. 

A-  so  few  examples  of  lesions  of  the  conducting  branches  had 
been  recorded  hitherto,  the  Society  ought  to  congratulate  Dr 
Mathewson  on  his  valuable  communication. 

Dr  Gitlland  'added  his  tribute  of  appreciation  to  those  of  Dr 
Russell  l"i  the  admirable,  clear,  and  modest  way  in  which  Dr 
Mathewson  had  brought  forward  his  points.  Although  one  could 
not  help  agreeing  with  a  great  deal  of  what  Dr  Russell  said  to  as 
the  clinical  significance  of  these  methods,  he  did  not  think  Dr 
Mathewson  need  mind,  because  a  great  deal  more  is  certain  to  be 
learned  by  means  of  the  galvanometer  in  the  next  few  years,  and 
probably  all  the  facts  only  elicited  in  this  way  now  will  be  elicited 
in  some  other  way  by  some  other  means  later. 

Dr  Mathewson  in  reply  thanked  the  Society  for  the  very  kind 
way  in  which  they  had  received  his  paper.  He  would  like  to  saj 
that  he  did  not  undervalue  the  older  methods,  he  used  them  every 
daw  and  these  methods  would  remain  for  a  W  ry  long  tune  as  the 
standard  methods  of  investigation  ;  but  he  agreed  with  1  >r  Ritchie 
that  there  are  points  to  be  cleared  up  which  are  very  obscure  m 
other  ways.  The  diagnosis  of  heart-block  even  by  experienced 
physicians  was  not  at  all  easy.  A  great  many  cases  oi  heart-block 
sent  up  to  the  [nfirmary  are  by  this  method  proved  not  to  I"  heai  t- 
bloek  at  all.  He  therefore  thought  there  was  something  t<>  be 
gained  bj  tin-  method  although  lie  would  not  like  anyone  to  imagine 
he  undervalued  the  old  methods. 
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2.  DISCUSSION  OX  INTESTINAL  TOXEMIA 

Introduced  by  Dr  William  Russell,  M.D.,  Phys.  and  Lect.  Pract.  Med., 
Sch.  of  Med.,  Edinburgh,  and 

Prof.  Alexis  Thomson,  Surgeon,  Royal  Infirmary,  Edinburgh 

1.  Dr  William  Russell — 

Mr  President  and  Gentlemen, — In  the  first  place  I  wish 
the  Society  to  know,  as  you  know,  sir,  that  I  am  not  responsible  for 
this  discussion  ;  it  is  not  my  suggestion.  I  was  asked,  or  indeed 
commanded,  by  the  officials  of  the  Society  to  open  a  discussion  on 
this  subject,  and  I  am  such  a  loyal  member  of  the  Medico-Chirurgical 
Society  that  I  always  obey  a  reasonably  strong  demand  on  the  part 
of  any  of  its  officials  when  at  all  within  my  power.  I  am  also  not 
responsible  for  the  title  of  the  discussion  :  the  title  was  given  to  me. 
With  these  introductory  remarks,  however,  I  would  wish  further 
to  say  that  I  suggested  to  the  President  before  the  meeting,  as  I 
thought  I  had  written  a  somewhat  long  summary  of  the  points  as 
they  occurred  to  me,  which  bore  upon  this  question  of  alimentary 
toxaemia,  whether  it  would  not  be  sufficient  for  me  simply  to  rise 
and  bow  to  the  Society  and  sit  down,  and  allow  the  members  to 
discuss  it ;  but  he  assured  me  that  that  would  be  quite  out  of  order, 
and  insisted  upon  my  going  over  the  heads  of  the  summary  which 
is,  I  presume,  in  your  hands,  and  is  as  follows  :- — 

Extent  of  field  included  in  title. 

Two  factors  have  to  be  recognised :  (1)  the  individual  or  per- 
sonal factor  ;   (2)  the  substances  dealt  with  (the  extraneous  factor). 

A.  Under  the  individual  or  personal  factor  the  following  points 
must  be  borne  in  mind  :  (1)  the  great  subtilty  of  the  chemical 
dynamics  of  the  animal  body,  within  average  or  normal  limits,  as 
seen  in  families  and  in  individuals ;  (2)  individual  idiosyncrasy  to 
alimentary  toxaemia  from  food,  beverages,  drugs. 

B.  L  nder  the  second  factor,  namely,  the  substances  dealt  with, 
it  will  be  found  that  it  has  such  a  close  relationship  to  the  first  that 
it  cannot  be  dealt  with  separately  when  the  effects  or  results  are 
looked  at  clinically. 

Note. — The  broad  problem  before  the  clinician  is  based  upon 
the  fact  of  the  prevalence  of  constipation ,  or  colon  stasis,  to  use  the 
polite  modern  euphemism. 

Frcrr  the  consideration  of  this  problem  there  may  be  excluded 


DISCUSSION  2  ;  i 

the  person  who  eats  in  excess,  and  who  digests  and  assimilates  what 
he  eats,  and  becomes  fat,  plethoric,  and  gross. 

The  problems  in  constipation  are  : 

(i)  The  effect  of  constipation  upon  the  secondary  digestion, 
including  in  this  the  excretory  side  of  the  process  and  the  consequent 
retention  of  the  waste  products  of  cell  metabolism.  The  clinical 
phenomena  produced  thereby. 

(2)  The  absorption,  and  the  effects  produced  by  such  absorption, 
of  bacterial  toxins. 

This  aspect  of  the  problem  is  a  natural  development  of  our 
modern  knowledge  of  bacteriology,  and  in  dealing  with  it  the 
ordinarily  ill-balanced  tendency  to  consider  this,  the  newest  aspect 
of  the  subject,  to  the  exclusion  of  others,  has  been  seen. 

/;/  the  first  instance,  the  question  of  the  absorption  of  the  products 
of  intestinal  putrefaction  must  be  regarded  from  the  standpoint 
of  the  accompanying  constipation  which  impedes  and  gravely 
hinders  the  detoxicating  function  of  the  liver,  and  that  the  whole 
question  of  the  passage  of  such  injurious  products  into  the  blood 
is  removed  with  the  removal  of  the  constipation. 

In  the  second  place,  it  is  not  claimed  that  we  know  the  number 
of  these  toxins  ;  that  we  know  the  effect  upon  the  animal  body  of 
any  one  of  them,  save  some  of  the  most  potent  of  the  putrefactive 
products  ;  and  still  less  of  the  effect  of  combinations  of  them. 
The  problem  is  further  complicated  by  idiosyncrasy  to  common 
food-substances,  and  by  probable  variations  in  the  susceptibility 
of  the  ductless  glands  to  such  substances. 

(3)  The  reflex  effect  of  constipation  upon  the  vascular  system. 
This  aspect  of  the  question  has  been  ignored — passed  by  as  an 
unrecognised  factor. 

The  abdomino- vascular  reflex,  and  its  influence  in  producing 
phenomena,  which  are  erroneously  referred  to  toxaemia. 

Both  as  regards  the  influence  of  toxins  absorbed  ami  >|  ,  onstipa- 
tion  ;m  tin-  reflexly  the  individual  susceptibility  plays  an  important 
part.  The  -kill  of  the  clinician  lies  in  his  power  oi  giving  to  each 
factor  its  due  and  correct  place  in  tin  individual  case,  realising  that 
no  single  hi'  tor  is  the  sole  factor. 

Of  course  you  all  realise  a-  definitely  a-  1  do  how  vei  \  extensive 
tin-  field  i^  \\lnn  you  'all  it  intestinal  toxaemia  ;  you  see  it  has  do 
limitations  at  all  ;  mam  sides  <>f  the  question  hail  been  discussed 
elsewhere  and  discussed  day  aftei  day,  and  we  win   expected  to 
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cover  this  much  larger  field  in  the  matter  I  suppose  of  an  hour  or 
an  hour  and  a  half. 

The  first  point  which  I  would  lay  stress  upon  is — a  point  which 
has  long  impressed  me  as  a  clinician — the  extreme  subtilty  of 
chemical  processes  in  the  human  body.  The  subtilty  of  these 
processes  is  well  illustrated  and  shown  by  the  examples  of  idiosyn- 
crasj',  with  which  we  must  all  be  very  familiar,  than  by  anything 
else.  It  is  shown  in  the  well-known  instance  of  egg  albumen — I 
suppose  it  is  the  albumen  of  the  egg — which  is  so  acutely  poisonous 
to  certain  persons  even  in  the  smallest  quantity.  I  knew  a  public 
man  in  Edinburgh  who  died  some  years  ago  who  was  poisoned  by 
egg  no  matter  how  small  the  quantity  that  happened  to  be  in  any 
article  of  food  or  how  assured  he  might  be  that  there  was  no  egg  in 
it  ;  before  the  repast  was  over  he  had  to  leave  the  table  with  all 
the  svmptoms  of  gastro-intestinal  irritation  of  a  severe  kind.  That 
is  one  of  the  commonest  forms  of  idiosyncrasy.  One  of  our  senior 
medical  men  in  Edinburgh  had  an  idiosyncrasy  to  haddock  and 
to  no  other  fish.  If  by  any  chance  he  had  to  eat  haddock,  he  also 
had  to  leave  the  table  before  the  repast  was  finished. 

I  once  met  a  doctor's  wife  who  had  an  idiosyncrosy  to  tea.  It  was 
almost  a  deadly  poison  to  her  ;  she  had  only  taken  it  twice  during  her 
life,  and  she  is  the  only  person  I  ever  met  who  had  the  extreme  idio- 
syncrasy she  had  :  the  tea  acted  as  a  violent  spinal-cord  poison. 

There  was  another  extraordinary  case  I  knew  of — a  lady  who 
had  a  marked  idiosyncrasy  to  barley,  and  so  marked  was  it  that  she 
not  only  could  not  take  barley  broth  and  barley  in  the  whole  form, 
but  even  beer  or  stout  which  had  been  made  with  malted  barley 
she  could  not  touch,  the  symptoms  of  barley  poisoning  developing 
even  from  the  taking  of  a  smaU  quantity  of  either  of  these  malt 
liquors.  To  show  the  extreme  subtilty  of  it- — she  of  course  could 
not  eat  barley  scones,  and  while  staying  with  some  friends  there 
were  flour  scones  on  the  table  ;  she  was  assured  they  had  never 
seen  barley,  and  accordingly  she  ate  of  these  scones  with  the  result 
that  she  developed  all  the  symptoms  of  barley  poisoning.  It  was 
ascertained  that  the  cook  who  baked  the  scones  had  baked  on  the 
same  board  just  before  some  barley  scones.  It  sounds  like  a  fable, 
and  yet  it  is  perfectly  in  keeping  with  fact. 

Then  with  regard  to  drugs,  many  of  us  must  have  important 
illustrations.  I  remember  well  making  a  patient  the  subject  of  a 
diffuse  erythema  by  a  single  injection  of  one-sixth  or  one-eighth 
of  a  grain  of  morphia  with  a  correspondingly  small  dose  of  bella- 
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donna.  I  have  seen  within  the  last  few  weeks  a  public  man  in 
Edinburgh  who  cannot  stand  the  smallest  dose  of  iodide  of 
potassium  ;  he  at  once  gets  iodism,  but  he  can  take  large  quantities 
of  iodide  of  sodium  without  any  uncomfortable  symptoms.  I 
have  known  a  man  on  the  West  Coast  of  Africa  who  was  profoundly 
cinchonised  with  a  single  grain  o\  quinine,  and  could  not  take  the 
smallest  dose  as  a  prophylacti)   against  malaria. 

I  maintain  that  those  manifestations  we  call  idiosyncrasies  are 
illustrations  of  the  extreme  subtilty  of  this  chemical  process,  and 
that  the  phenomena  are  determined  by  this  subtilty.  I  maintain, 
and  I  do  not  suppose  that  anyone  will  contradict  nn  when  1  say 
that  chemical  physiologists  cannot  expound  or  explain  to  us  why 
this  occurs  ;  they  can  give  a  name  for  it  perhaps,  but  they  know- 
no  more  about  it  than  we  ignorant  people  know.  To  me  the  whole 
subject  before  the  Society  to-night  really  centres  round  these 
fundamental  questions. 

I  presume  that  possibly  the  officials  of  this  Society,  when  they 
asked  me  to  open  a  discussion  on  alimentary  toxaemia,  were  largely 
thinking  of  poisons  which  were  liberated  by  micro-organisms  ; 
but  before  going  on  to  that  point  I  must  impress  upon  the  So.  iety, 
although  it  i>  hardly  necessary,  that  the  question  of  constipation 
is  at  the  root  of  a  great  deal  or,  at  all  events,  of  many  of  the  mani- 
festations of  what  is  called  alimentary  toxaemia.  The  prevalence 
of  i  onstipation  I  need  hardly  dwell  upon,  and  there  are  several 
of  my  colleagues  lure  who,  I  am  sure,  could  tell  us  of  very  wonderful 
3  of  constipation  in  which  there  was  no  special  indication  of  a 
toxaemic  condition.  At  the  same  time.  I  take  it,  in  the  opinion  ol 
most  clinicians  there  is  no  doubt  about  the  injurious  effei 
con>tipation  in  the  majority  of  persons.  The  persons  who  can  go 
on  blocking  their  colons  to  from  a  week  to  six  weeks  are  few  in 
number  and  no  doubf  necessarily  fall  ultimately  into  the  surgeon's 
hands  ;  but  to  us  as  practitioners  and  physicians  the  whole  question 
"i  constipation  is  of  course  one  of  daily  importance,  and  I  do  not 
suppose  that  anyone  here  will  underrate  the  importani  e  <>t  constipa- 
tion as  a  cause  of  symptoms.  The  numbei  "i  cases  one  could 
mention,  and  everyone  in  this  room  could  mention,  in  illustration 
of  this  proposition,  must  \»-  v<  ry  great.  The  number  oi  <»!<1  people 
who  temporarily  lose  their  memories,  or  have  difficulty  with  then 
spee<  h  because  they  have  gone  for  thirty-six  hours  or  more  without 
the  colon  being  emptied  is  very  considerable  In  addition  we  musl 
bear  in  mind  that  the  evacuation  of  intestinal  contents  nu.ui-  not 
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only  the  evacuation  of  the  fcecal  excreta,  but  we  must  bear  in  mind 
that  the  liver  is  an  organ  which  excretes  waste  products,  and  that 
those  waste  products  which  are  contained  in  the  bile  ought,  of 
course,  to  be  execreted  from  the  bowel.  Their  retention  leads  to 
their  being  carried  back  to  the  liver,  and  thereby  making  it  unfit 
for  the  discharge  of  what  is  well  known  as  the  detoxicating  effect  of 
the  organ  on  substances  brought  from  the  whole  intestinal  tract  to 
it.  It  is  an  organ  which  prevents  the  passage  of  deleterious  sub- 
stances from  the  abdomen  into  the  general  circulation,  and  constipa- 
tion materially  hinders,  materially  embarrasses  this  action. 

In  the  next  place,  when  you  come  to  the  question  of  the  intestinal 
flora  and  the  substances  produced  by  the  development  of  organisms 
in  the  intestine,  you  are  at  once  in  a  region  that  I  have  no  hesitation 
in  saying  we  know  very  little  about.  No  doubt  there  are  persons 
who  are  prepared  to  assure  you  that  they  know  all  about  it,  but  as 
a  matter  of  scientific  fact  we  know  very  little  about  this  subject  : 
we  know  very  little  about  the  fate  of  toxins  even  when  they  are 
absorbed  ;  we  know  comparatively  little  of  the  effects  they  produce  ; 
we  know  hardly  anything  about  how  they  are  dealt  with  in  the 
liver  itself.  Yet,  while  that  is  true,  we  know  for  certain  that  the 
most  important  aspect  of  this  subject  is  the  absorption  of  toxins 
resulting  from  the  putrefactive  processes  in  the  intestine,  and  we 
know  that  these  putrefactive  processes  in  the  intestine  occur  very 
definitely  as  the  result  of  protein  feeding.  There  is  no  doubt 
whatever  of  that.  I  remember  speaking  to  Sir  John  Macfadyean 
some  years  ago  on  this  matter,  and  he  told  me  that  oxen  and  sheep 
never  got  cirrhotic  kidneys,  whereas  it  was  a  notorious  fact  that  the 
cat  and  dog  very  frequently  got  cirrhotic  kidneys  and  degenerative 
vessels,  the  result  evidently  of  their  food,  and  that  the  changes 
occur  more  definitely  the  more  free  the  proteine  feeding  has  been 
in  these  animals.  So  that  the  question  of  putrefaction  as  the  result 
of  proteine  feeding  is  almost  the  only  fact,  I  take  it,  which  has  been 
reasonably  established  in  a  large  region  of  speculation.  One  does 
not  ignore  the  existence  of  this  factor  of  toxic  absorption,  but  there 
is  extreme  difficulty,  in  fact  at  present  it  is  impossible  to  separate 
this  factor  from  the  mere  effect  of  constipation  upon  liver  function. 
But  I  take  it  there  is  no  doubt  amongst  us  at  all  as  to  the  general 
proposition  that  the  retention  of  alimentary  excreta  is  deleterious 
and  injurious  to  the  vast  majority  of  people.  You  have,  as  I  have 
already  indicated  to  }^ou,  isolated  cases  where  apparently  this 
retention  of  alimentary  excreta  has  no  apparent  injurious  effect. 
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I  come  to  the  last  point  (labelled  No.  3  in  the  billet),  namely, 
that  apart  from  the  question  of  the  interference  of  the  liver  function 
by  constipation  and  the  effect  of  certain   bacteriological   toxins 
escaping  into  the  general  circulation,  there  is  another  aspet  t  oi  this 
question  which  has  impressed  me  very  much  of  recent  years,  and 
that  is  the  reflex  effect  that  constipation  has  upon  the  vascular 
system — I  mean  upon  the  cardio-vascular  system — which  is  brought 
about  in  this  way.     It  is  an  important  manifestation  of  a  physio- 
logical reflex  which,  I  take  it,  no  one  here  will  question     the  reflex 
t  of  abdominal  conditions  upon  the  vascular  system.     It   i- 
this  reflex  effect  which  gives  rise  to  angina  minor  after  a  meal  or 
after  certain  articles  of  diet,  and  so  on.     The  disturbance  i>  reflected 
on  t<>  the  systemic  vascular  system,  and  gives  rise  to  constriction 
of  the  systemic    vascular  system.     You  all  know  how  rapidly  a 
tense  pulse  and  tightened-irp  arteries  are  relaxed  by  a  dose  oi  blue 
pill.     That  is  an  illustration  of  this  physiological  effect  and  oi  its 
therapeutic  removal.     In  many  instances  you  find  that  the  mere 
emptying  of  the  colon  will  remove  this  diffuse  vascular  constriction 
which  is  leading  to  symptoms.     Yon  will  find  it  exceedingly  difficult 
to  differentiate  between  what  might  be  the  effect  of  the  absorption 
of  a  toxin  from  this  reflex  effect  produced  from  the  abdomen,  but 
vou  can  satisfv  yourself  on  the  point  by  the  effect  of  your  remedial 
measures.     The  mere  mechanical  emptying  of  the  colon  will  remove 
this  reflex   >\  -temic  constriction.     This  reflex   systemic  constric- 
tion is  found  invariably  almost  in  all  that  big  class  of  persons  which 
tends  to  be  classed  as  neurasthenic.     In  the  neurasthenic  we  all 
know  tlir  marked  prevalence  of  constipation,  so  marked  that   I 
am  not  sun-  that  we  may  not  take  up  the  position  that  we  seldom 
see  a  definite  case  of  neurasthenia  without  its  being  accompanied 
by  definite  and  obstinate  constipation.     By  relieving  this  systemic 
1  onstriction  and  allowing  the  blood  to  ,ur«-t  freely  to  the  periphery, 
\oU  relieve  symptoms,  for  the  simple  reason  that  you  allow  the  bl 
tree  coura    into  all  the  ti->u<>  oi  the  body,  instead  oi  the  vessels 
beinu  narrowed,  and  so  preventing  the  Mood  getting  through  and 
the   waste  of  the  tis>ue  being   removed.     Every  tissue  1 
waste  which  ha-  to  he  removed.    When  you  have  this  constriction, 
I  am  quite  sure  that  the  removal  of  waste  i-  greatly  impeded,  and 
the  >vmptom>  are  often  the  expression  of  the  self-poisoning  "t  the 
different  ti>>ue>  and  organs  of  the  body  which  results. 

Now,  it  was  suggested  to  me  that  I  ought   to  have  dealt  more 
definitely  with  symptoms  and  treatment    but   I  do  not   pi 


236  INTESTINAL    TOXEMIA 

to  occupy  your  time  more  than  I  have  done.  I  have  endeavoured, 
no  doubt  very  imperfectly,  to  indicate  to  you  how  very  wide  the 
field  is,  at  least  as  I  regard  it :  with  parts  of  it  we  are  fairly  familiar, 
with  other  parts  of  it  we  are  extremely  ignorant  ;  there  is  much 
work  still  to  be  done  ;  and  attempts  to  rush  the  whole  position 
as  if  it  had  really  been  conquered  and  secured  and  occupied  by  the 
army  of  scientific  investigators  is  an  utterly  false  policy :  we  only 
get  at  the  truth  in  these  matters  by  recognising  where  our  imperfect 
knowledge  lies.  The  frank  recognition  of  the  directions  in  which 
our  knowledge  is  really  very  elementary  is  the  sound  scientific 
position  for  us  as  practical  clinicians  to  take  up. 

2.  Professor  Alexis  Thomson — 

Mr  President  and  Gentlemen, — I  don't  know  of  any  discus- 
sion brought  before  this  Society  in  which  the  surgical  representative 
occupied  a  more  illogical  position.  This  is  largely  because  we  are 
dealing  with  a  subject  upon  which  physicians  are  not  yet  agreed 
as  to  the  position  they  ought  to  take  up.  I  remember  a  previous 
discussion  on  the  surgery  of  brain  tumours,  when  the  physicians 
told  us  how  to  diagnose  and  localise  a  brain  tumour,  and  the  surgeons 
followed  and  told  how  the  tumour  should  be  removed.  Dr  Russell, 
in  introducing  the  present  discussion,  spoke  of  all  the  alimentary 
toxaemias  of  his  friends  and  colleagues  in  which,  so  far  as  I  can  see, 
there  is  no  possible  role  for  surgery.  I  am  speaking  for  my  colleagues 
as  well  as  for  myself  when  I  say  that  we  have  the  greatest  difficulty 
in  deciding  whether  operative  interference  is  or  is  not  called  for  in 
the  subjects  of  intestinal  toxaemia. 

I  have  one  or  two  points  noted  down  which  I  would  like  to 
bring  before  the  Society  from  the  surgical  point  of  view.  First, 
I  do  not  know  where  to  draw  the  line  between  constipation  and 
intestinal  stasis.  As  I  regard  it,  stasis  is  not  merely  a  delayed 
action  of  the  bowel,  but  a  condition  permitting  of  abnormal  changes 
in  the  intestinal  contents  with  subsequent  absorption  of  noxious 
material.  The  second  point  is  that  there  is  also  difficulty  in  drawing 
a  line  between  intestinal  stasis  and  colitis  or  what  is  perhaps  better 
described  as  chronic  colon  toxaemia.  One  may  say  with  confidence 
that  man}"  of  the  measures  which  affect  intestinal  stasis  affect  also 
colitis.  I  have  difficulty  in  agreeing  with  Lane  and  others  as 
regards  the  influence  of  the  erect  posture.  It  has  long  been  held 
that  the  erect  posture  rather  favours  a  satisfactory  evacuation  of 
the  bowels. 
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I  venture  to  suggest  that  we  should  not  place  too  much  reliance 
on  the  evidence  of  the  X-rays  alone,  and  especially  in  the  diagnosis 
of  intestinal  stasis,  at  any  rate  from  the  point  oi  view  that  such 
stasis  is  the  cause  of  the  symptoms  complained  of  by  the  patient. 
Assuming  that  there  occurs  a  condition  oi  stasis  in  the  colon  that 
requires  operative  measures  for  its  relief,  there  is  no  doubt  the 
surgeon  can  do  something  mechanically  to  obviate  that  stasis  and 
get  rid  of  it.  but  surgeons  are  not  yet  in  a  position  to  express  an 
opinion,  based  on  experience,  as  to  the  method  oi  operation  to  be 
selected. 

What  are  the  methods  from  which  the  choice  is  to  be  made  ? 
The  choice  ranges  from  a  simple  appendicostomy,  through  various 
forms  of  short-circuiting  or  entero-anastomosis,  to  resection  of  a 
part,  or  of  the  whole  large  intestine  The  choice  will  be  influen<  i  d 
by  the  comparative  safety  of  the  operation  and  by  its  efficacy  in 
restoring  the  functions  of  the  bowel. 

Appendicostomy  allows  of  an  efficient  irrigation  oi  the  colon, 

and  this  is  carried  out  in  the  direction  of  the  normal  peristalsis. 

Appendicostomy  is  so  safe  and  so  efficient  that  I  think  its  merits 

should    be   considered  before   proposing  an   operation   of  greater 

ity. 

The  next  operation  is  an  artificial  anus  in  the  sigmoid  or  caecum. 
We  have  a  most  interesting  case  in  the  ward  at  present — a  man 
with  intestinal  obstruction  who  has  been  for  years  the  subjei  t  oi 
chronic  rheumatism  and  disabled  thereby  from  work.  He  was  a 
cripple,  and  was  admitted  with  intestinal  obstruction.  An  artificial 
anus  was  made  in  the  cecum  ;  everything  came  out  by  his  .  aecum. 
Hh  rheumatism  has  disappeared. 

lleo-sigmcidostomy  has  a  certain  but  very  small  mortalil 
four  deaths  in  forty-six  recorded  cases — my  own  mortality  is  a  little 
less.     For  the  first  fortnight  alter  ileo-sigmoidostomy  the  patienl 
requires  an  aperient.     The  first   medicine  (castor-oil   followed  by 
enema)  on  the  third  day  yields  a  liquid  motion,  somewhat  greenish 
in   -  olour  ;    the   subsequent   motion-  approach   moo-   nearly   the 
normal;    they  become  brown,  and  there  is  a   tendency  to 
formation:   they  remain  more  or  less  of  the  consistena  oi  poi 
but  as>ume  a  normal  colour.     I  think  we  have  certainly  a  r< 
oi  some  who  complain  that  the  bowels  move  two  01  three  times  a 
day  instead  of  once,  but  we  have  never  tome  across  any  case  like 
that  described  by  Dr  Don  oi  Dundee,  .is  "having  to  weai  a  bib  at 
the  wrong  end."    There  1-  no  doubt,  hi  that  the  loos< 
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of  the  bowels  is  a  drawback.  The  universal  experience  is  that 
these  patients  put  on  weight  and  gain  in  appetite,  and  whatever 
symptoms  they  are  suffering  from  improve,  the  improvement  vary- 
ing from  very  little  to  a  great  deal. 

Finally,  I  venture  to  say  that  if  the  physicians  establish  the 
opinion  that  there  is  such  a  condition  as  intestinal  stasis  that 
requires  mechanical  relief,  then  the  surgeon  by  some  procedure  or 
other  can  get  rid  of  the  condition. 

The  President  was  sure  the  Society  must  admire  the  judicious 
and  judicial  way  in  which  the  subject  had  been  treated,  and  the 
herculean  efforts  of  self-repression  in  endeavouring  not  to  say  too 
much,  which  is  one  of  the  greatest  difficulties  in  tackling  a  subject 
of  this  magnitude.  Personally  he  would  not  say  anything,  as  no 
doubt  there  were  many  members  who  wished  to  speak,  except  that 
he  agreed  with  Prof.  Alexis  Thomson  as  regards  appendicostomy  ; 
he  was  convinced  of  its  value,  and  had  had  several  cases  in  which 
the  results  were  extremely  good.  He  also  agreed  most  cordially 
that  the  major  proceedings  must  be  approached  in  an  extremely 
cautious  spirit,  much  more  cautiously  than  some  people  are  inclined 
to  do  at  present. 

Dr  Chalmers  Watson  thanked  Dr  Russell  and  Professor  Thomson 
for  introducing  this  subject.  His  feeling  was  that  Dr  Russell 
confined  himself  largely  to  a  series  of  general  statements,  with 
which  few  if  any  of  his  hearers  would  disagree.  He  felt  that  Dr 
Russell  had  not  come  into  close  quarters,  so  to  speak,  with  the 
subject  and  had  barely  touched  on  its  most  important  and  practical 
aspects.  The  speaker  had  hoped  to  hear  much  more  about  the 
symptoms  and  conditions  which  Dr  Russell  regarded  as  due  to 
intestinal  toxaemia,  of  the  medical  measures  which  he  employed 
for  their  relief,  and  of  the  class  of  case  which  he  recommended  for 
surgical  treatment. 

One  general  criticism  suggested  itself  to  the  speaker  :  it  appeared 
to  him  that  Dr  Russell  had  made  a  mistake  in  confining  himself 
exclusivelv  to  the  view  that  constipation  was  the  cause  and  the  whole 
cause  of  intestinal  toxaemia,  and  had  ignored  the  secondary  effects 
of  that  constipation  on  the  bowel,  these  secondary  effects  being 
in  the  speaker's  mind  the  crucial  part  of  the  whole  problem. 

The  speaker  recognised  two  groups  of  cases,  firstl}',  cases 
dependent   upon   simple   constipation,   in   which  the   constipation 
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could  be  controlled  by  medical  measures,  with  corresponding  relief 
of  the  symptoms,  and  secondly,  casi  -  ol  longer  standing  associated 
with  secondary  catarrhal  changes  in  the  mucous  membrane,  and 
atony  of  the  bowel,  which  were  often  exceedingly  resistant  to  medical 
treatment. 

He  made  a  point  of,  as  far  as  possible,  habitually  examining  the 
stools  of  such  patients,  as  that  was  essential  to  accurate  diagnosis 
of  the  condition.  By  a  careful  naked-eye  examination  of  the  stools, 
and  frequently  of  the  results  of  intestinal  irrigation,  and  in  many 
instances  by  testing  the  reaction  of  the  stools,  and  also  by  making 
a  bacteriological  examination,  much  information  of  practical  value 
could  be  obtained.  He  would  like  to  have  heard  Dr  Russell's 
experiences  as  regards  the  passage  of  stools  markedly  acid  in  the 
reaction,  and  his  views  as  to  treatment  of  such  cases.  Then  again 
in  the  speaker's  experience  there  was  a  group  of  cases  in  which  the 
organisms  present  were  almost  exclusively  B.  Coli,  and  in  others  in 
which  large  numbers  of  other  organisms  were  associated  with  it. 
While  we  did  not  as  yet  fully  appreciate  the  significance  of  these 
findings,  they  were,  he  believed,  of  distinct  clinical  importance. 
With  regard  to  the  grouping  of  such  cases  of  intestinal  toxaemia,  be 
recognised  at  least  three  main  groups — 1.  A  group  where  the 
symptoms  pointed  to  "  gout  "  or  "  rheumatism."  2.  Cases  in  which 
the  clinical  picture  was  more  or  less  that  of  typical  neurasthenia. 
3.  Cases  in  which  the  symptoms  were  mainly  of  an  alimentary 
type,  in  which  it  might  be  exceedingly  difficult  to  determine  the 
nee  or  absence  of  a  definite  focal  lesion  in  the  duodenum  or 
appendix. 

It  would  have  been  useful  if  Dr  Russell  had  given  hi-  views  as 
regards  the  practical  aspects  of  the  subjects.  He  was  perfectly 
certain  that  if  the  condition  was  recognised  early,  and  properl) 
treated,  that  these  cases  would  not  need  surgical  treatment. 

The  question  ol  diet  was  an  exceedingly  important  one,  and 
too  big  to  go  into  in  detail.  Frequently,  at  the  outset,  he  put  his 
patient-  on  a  starvation  or  skim-milk  diet  for  two  or  three  days, 
and  gradually  increased  it,  care  being  taken  to  avoid  those  articles 
ot  food  both  ot  a  protein  and  starchy  nature,  which  were  specially 
prone  to  abnormal  fermentation. 

A  very  pi a«  ti(  al  point  suggest*  <1  it>ell  to  him  with  regard  to  his 
earlier  remarks.  It  could  fairly  1><-  asked  what  evid<  nee  was  there 
that  the  symptoms  of  rheumatism,  neurasthenia,  or  alimentary 
disorders  were  dependent  on  intestinal  toxaemia,  and  in  reply  it 
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had  to  be  admitted  that  no  quite  conclusive  answer  to  this  could 
be  given,  but  for  practical  purposes  a  definite  answer  could  be  given 
by  appfying  the  simple  test  of  observing  whether  when  the  faulty 
state  of  the  intestinal  excretion  was  corrected,  the  symptoms  of 
the  patient  disappeared.     Such  disappearance  was  usually  observed. 

Dr  Michael  Dewar  spoke  from  the  general  practitioner's  point 
of  view.  Cases  of  constipation  form  a  considerable  proportion  of 
the  general  practitioner's  work.  It  struck  him  that  something 
might  have  been  said  about  the  question  of  prevention.  The  pre- 
vention of  this  constipated  condition,  which  gives  rise  to  all  this 
intestinal  toxaemia,  had  been  a  considerable  proportion  of  his  work 
for  many  years.  There  are  two  ways  in  which  this  might  be  brought 
about.  First,  it  is  the  duty  of  the  practitioner  who  meets  those 
cases  to  try  and  educate  the  public  as  to  the  absolute  necessity  of 
evacuation  of  the  bowels.  Medical  men  knew  perfectly  well  that 
there  are  a  great  number  of  people,  and  especially  neurasthenics, 
who,  so  long  as  the  bowels  do  not  trouble  them,  do  not  trouble  the 
bowels,  with  the  result  that  in  the  course  of  years  the  constipation 
becomes  a  habit. 

The  second  point  is  the  education  of  the  people  themselves 
in  educating  their  bowels  to  respond  to  proper  methods.  Doctors 
may  use  all  sorts  of  drugs  and  diet  and  so  on,  but  as  long  as  the 
public  themselves  will  not  realise  the  absolute  necessity  of  attention 
to  the  bowels,  it  is  almost  impossible  to  get  rid  of  constipation. 

Dr  Price,  speaking  from  the  point  of  view  of  the  radiographer, 
said  that,  during  the  past  two  or  three  years  at  Chalmers  Hospital, 
they  had  examined  something  like  150  colons  by  means  of  the 
X-rays,  and  that  from  the  experience  thus  gained  he  had  come  to 
the  conclusion  that  the  physicians  did  not  yet  know  how  to  treat 
cases  of  intestinal  stasis  in  their  early  stages,  and  that  as  to  the 
advanced  cases,  the  surgeon  alone  could  offer  any  prospect  of 
relief.  Dr  Russell's  remarks  rather  disarmed  criticism,  and  in 
any  case  he  (Dr  Price)  did  not  think  that  "  some  change  in  the 
chemical  constitution  of  the  cell  "  was  sufficiently  definite  to 
explain  this  condition  of  stasis  with  resulting  toxaemia  which  was 
so  frequently  met  with,  and  he  was  afraid,  too,  that  Dr  Chalmers 
Watson's  hope  that  these  cases  would  be  eventually  kept  out  of 
the  surgeon's  hands  was  a  vain  one. 

As  to  Prof.  Alexis  Thomson's  remarks  that  too  much  reliance 
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must  not  be  placed  on  the  X-ray  findings,  Dr  Price  wanted  to  know 
what  other  method  there  was  upon  which  any  reliance  could  be 
placed.  The  radiograph  demonstrated  not  only  the  presen 
stasis,  but  also  the  extent  of  large  intestine  which  was  in  a  condition 
of  atony  and  therefore  useless,  and  the  radiographic  appearances 
were  the  best,  and  in  fact  the  only  guide,  as  t<>  the  extent  of  inter- 
ference necessary,  and  as  to  whether  Lane's  complete  operation  or 
some  modification  of  it  was  indicated;  and  he  thought  that,  as 
regards  the  important  subject  of  intestinal  stasis,  radiography  did 
not  receive,  in  Edinburgh  at  any  rate,  the  encouragement  and 
attention  it  deserved. 

Dr  Gulland  found,  if  one  took  pains  to  deal  with  these  patients, 
to  find  out  whether  the  patient  is  really  suffering  from  constipation 
or  not,  that  most  of  them  could  be  cured.  In  the  first  place,  one 
has  to  find  out  whether  the  constipation  is  due  to  some  bowel  d<  fe<  I 
or  some  other  defect  ;  further,  whether  all  the  symptoms  which 
are  present  are  due  to  constipation  or  to  something  else.  If  thai 
is  done  most  of  the  cases  can  be  dealt  with. 

None  of  the  speakers  had  alluded  to  what  can  be  learned  from 
the  urine,  which  is  very  important  in  these  cases.  They  all  knew 
that  poisons  are  absorbed  from  the  bowel  and  can  be  recognised 
there.  He  agreed  with  Dr  Chalmers  Watson  about  the  examination 
of  the  faeces  ;  but  then-  is  just  the  difficulty  that  the  faces  as  one 
can  examine  them  have  pa>><  <1  out  from  the  bowel,  and  it  does  not 
necessarilv  follow  that  because  one  finds  a  large  number  of  organisms 
or  even  a  special  variety  of  organism  that  they  have  really  been 
doing  great  harm  to  the  patient.  It  is  an  excellent  way  of  finding 
out  what  has  been  digested  in  order  to  control  the  diet,  but  not  of 
showing  what  changes  have  taken  place  in  the  wall  of  the  intestinal 
tract.  That  is  perhaps  better  obtained  by  examining  the  blood- 
pressure,  urine,  general  look  of  the  patient,  and  so  on.  Further, 
one  often  has  to  look  far  away  for  the  possible  cause  of  1  onstipation. 
He  thought  the  direction  in  which  one  has  to  look  more  often 
perhaps,  which  one  ought  always  to  look  at,  and  which  is  perhaps 
ooked  at,  is  the  teeth.  One  has  only  to  mention  this  for 
anyone  to  realise  its  importance.  One  has  to  have  some  know 
oi  stomach  digestion,  of  stomach  activity,  and  stomach  chemistry 
in  order  to  fully  appreciate  these  cases.  There  is  often  very 
difficulty  in  detennining  whether  the  stomach  is  the  primary 
« ause  "i  not. 
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Prof.  Alexis  Thomson,  he  thought,  should  not  make  too  much 
of  his  man  with  the  artificial  anus  whose  rheumatism  has  improved. 
He  (Dr  Gulland)  had  a  converse  case  under  his  observation  at  the 
present  time.  The  patient  was  a  lady  who  had  constipation  and 
marked  rheumatism  in  both  knees,  with  exacerbations  which  were 
believed  to  be  due  to  the  intestinal  tract.  She  got  all  right,  but 
returned  again  with  a  relapse,  and  now  has  developed  a  very  chronic 
malignant  tumour  of  the  sigmoid,  which  is  causing  a  considerable 
amount  of  obstruction.  Since  that  developed  some  months  ago 
she  has  had  no  rheumatism. 

Mr  E.  Scott  Carmichael  said  his  surgical  experience  was  small  in 
these  cases,  but  recently  he  had  had  one  case  under  his  charge  which 
to  him  had  been  extremely  striking.  The  patient,  a  child,  aged  i\, 
was  seen  with  Dr  Chalmers  Watson  at  the  Infirmary  a  year  ago. 
The  patient  had  a  very  large  abdomen,  was  rickety,  walked  with  a 
somewhat  typical  gait,  was  constipated  with  a  large  abdomen  and 
big  liver  ;  she  was  apathetic,  lethargic,  listless,  taking  no  notice  of 
anything,  had  hardly  begun  to  speak.  The  case  appeared  to  be  a 
congenital  dilatation  of  the  colon.  On  opening  the  abdomen  the 
diagnosis  was  shown  to  be  wrong.  The  wall  of  the  colon  was  healthy 
as  far  as  the  thickness,  size,  and  movement  of  the  parts  were  con- 
cerned ;  but  there  was  a  curious  anatomical  condition — an  ex- 
tremely long  pelvic  colon  and  meso-colon.  So  long  was  the  colon 
that  the  large  sigmoid  colon  could  be  spread  across  the  abdomen  to 
the  opposite  lumbal"  region.  Lane's  operation  was  performed.  The 
child  had  previously  suffered  from  very  marked  constipation,  the 
bowels  only  moving  once  a  week.  She  was  an  only  child,  and  the 
state  of  the  bowels  caused  the  mother  extreme  anxiety,  and  she 
consented  without  any  hesitation  to  have  the  operation  performed. 
Almost  immediately  afterwards,  regular  daily  evacuation  of  the 
bowels  occurred  without  enemata.  The  liver,  which  before  the 
operation  was  extremely  enlarged,  diminished  in  size,  showing  the 
possible  bearing  of  intestinal  toxaemia  on  enlargement  of  the  liver 
which  is  common  in  rickets.  As  Dr  Russell  had  said,  the  liver 
we  know  seems  to  have  a  very  great  action  as  a  destroyer  of  toxines. 
Not  only  has  the  general  circumference  of  the  abdomen  gone  down 
but  the  general  temperament  of  the  cnild  has  changed — the  mother 
says  she  is  quite  different  in  nature  :  instead  of  being  lethargic  and 
apathetic,  she  is  now  bright  and  talks  ;  there  is  no  question  that 
her  general  condition  has  very  much  improved 
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One  important  point  is  that  although  the  bowels  move  regularly, 
on  examining  her  carefully  the  other  day  one  was  surprised  to  find 
some  faecal  masses  in  the  traverse  colon.  Possibly  in  these  cases 
then'  is  a  regurgitant  peristalsis,  and  that  although  one  may  gel  a 
regular  action  of  the  bowels,  it  does  not  necessarily  mean  that  one 
entirely  empties  the  colon. 

Dr  Fleming  mentioned  two  points,  one  with  regard  to  what 
Professor  Alexis  Thomson  had  said  in  speaking  of  colitis.  In  many 
and  especially  where  there  is  colitis,  then-  i>  diarrhoea  and  not 
constipation  at  all  ;  in  other  words  the  patient  is  perfectly  comfort- 
able so  long  as  he  is  constipated,  but  sutlers  from  toxaemic  symptoms 
when  diarrhoea  begins.  The  second  point  which  seemed  to  him 
important  had  reference  to  1  >r  Price's  remarks  on  X-rays  in  diagnosis. 
As  an  illustration  of  what  he  meant  he  instanced  the  case  of  a  little 
boy  in  his  ward  who  was  X-rayed  the  previous  day  and  the  stomach 
found  to  extend  down  to  the  symphysis  pubes.     A  bismuth  meal 

given  at  ;  a.m.  and  the  boy  was  X-rayed  at  1  p.m.,  when  no 
bismuth  was  seen  in  the  stomach.  Nearly  all  the  bismuth  had 
reached  the  lower  parts  of  the  ileum,  and  much  or  most  was  in  the 
intestine.  Alter  a  second  bismuth  meal  he  was  again  X-rayed 
and  the  dimensions  of  the  stomach  were  easily  verified.  He  had 
tried  X -ra\  ing  alter  a  bismuth  meal  in  a  number  of  cases  of  intestinal 
stasis  and  had  been  surprised  to  find  how  very  rapidly  the  bismuth 

■  1  downwards  if  the  patient  was  kept  in  bed.  Posture  after 
the  meal  had  much  to  do  with  the  rate  of  passage. 

Dr  Lundic  said  there  was  one  circumstance  mentioned  by  Dr 
Russell  to  which  none  of  the  subsequent  speakers  had  alluded, 
namely,  that  he  had  come  this  evening  not  only  to  open  the  dia  11s 
sion  but  to  couple  that  part  with  the  role  of  the  awful  example 
The  Society  was,  he  thought,  very  specially  indebted  to  him  foi 
coming  under  these  circumstances.  With  all  the  respect  they  had 
for  the  operating  surgeons,  one  might  hope  that  Dr  Russell's  intestinal 
mia  will  not  prove  of  su<  h  a  nature  that  he  will  fall  into  their 
hands. 

1>>  Brock  agreed  with  Dr  Dewar's  remarks  as  to  prevention. 
They  were  all  .1  reed  that  constipation  has  harmful  effects,  II' 
thought  it  wa->  a  case  ol  education,  oi  educational  methods,  and  not 
of  surgical  procedure  except  in  certain  cases.     What  was  neo 
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was  to  intimate  to  the  patient  to  have  the  bowels  opened  every 
day.  In  regard  to  neurasthenia,  he  believed  in  a  large  majority 
of  cases  the  neurasthenia  precedes  the  constipation  and  is  not  a 
result  of  it.  He  granted  that  there  were  vicious  circles  set  up,  and 
very  often  the  neurasthenia  is  certainly  made  worse  by  some  toxin, 
but  the  constipation  is  not  the  first  thing.  Neurasthenics  are  very 
largely  leisured  people,  are  self-indulgent ;  they  overeat  themselves, 
and  let  their  bowels  get  into  a  bad  condition.  He  felt  that  these 
patients  have  themselves  to  blame  very  much.  It  was  essentially 
a  question  of  education. 

Dr  Russell  in  replying  said  that  according  to  the  Rules  of  the 
Society  there  was  a  limit  to  the  time  for  reading  a  paper  or  opening 
a  discussion.     Some  speakers  seemed  inclined  to  suggest  that  he 
had  not  been  long  enough  ;   he  was  quite  sure,  however,  that  he 
had  exceeded  the  regulation  twenty  minutes,  and  he  could  not 
possibly  in  the  time  have  dealt  with  the  whole  field.     Instead  of 
finding  fault  with  him,  he  thought  some  of  his  colleagues  ought  to 
have  been  grateful  to  him  that  he  had  left  some  things  for  them  to 
say  and  given  them  the  opportunity  to  supplement  what  he  had 
said.     He  had  deliberately  intimated  that  the  field  was  large.     He 
thought  some  of  the  members  might  have  given  a  little  of  the  special 
information  that  they  professed  to  have.     Dr  Gulland  remarked 
that  he  (Dr  Russell)  had  been  holding  up  his  hands  in  righteous 
horror  at  the  contemplation  of  constipation.     He  was  sorry  if  he 
made  that  impression,  not  having  any  such  feeling.     He  was  dealing 
with  phenomena  which  were  very  frequently  associated  with  con- 
stipation.    No  doubt  in  the  discussion  different  speakers  had  been 
to  a  certain  extent,  and  naturally  enough,  talking  really  of  totally 
different  degrees  of  things.     With  regard  to  the  effect  of  constipation 
in  producing  various  clinical  phenomena  mentioned  in  the  discussion, 
the  effect  of  constipation  and  all  that  it  implied  in  certain  cases  of 
rheumatism  was  undoubted.     He  knew7  a  lad}'  with  a  simple  articular 
rheumatism  who,  if  she  took  a  piece  of  beef  to-day,  her  joints  were 
swelled  to-morrow.     It  was  not  constipation  with  her  nor  micro- 
organismal  toxaemia,  but  beef  toxaemia.     He  had  never  forgotten 
that,  in  the  course  of  a  good  man}'  years  no  doubt,  he  had  seen 
three  patients  who  began  to  take  epileptic  fits  and  were  regarded 
as  fated  to  become  epileptics,  whose  epilepsy  he  was  quite  satisfied 
was  due  to  intestinal  conditions,  and  by  attending  to  these  intestinal 
conditions  these  patients  had  no  more  epileptic  fits  and  did  not 
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develop  into  epileptics.     The  held  was  really  very  wide,  and  one 

could  adorn  almost  any  part  oi  it  referred  to  in  the  discussion  by 
reference  to  individual  cas 

Then  there  wire  the  advanced  1  as<  s  that  physicians  conic  in 
contact  with.  He  fancied  they  could  diagnose  them  and  also,  he 
thought,  recognise  them,  though  they  could  not  always  rectify 
them,  and  when  that  was  so  they  realised  that  it  was  necessary  to 
ask  the  surgeon  to  assist  them  towards  that  rectification.  There 
some  cases  that  undoubtedly,  no  matter  how  mud'  one  exa- 
mined the  intestinal  excreta  and  washed  out  the  colon,  which  would 
not  improve  without  surgical  interference.  Dr  Price's  remarks 
about  these  cases  were  interesting  ;  he  had  no  desire  to  1  ontrovert 
anything  he  said  on  a  subject  of  this  kind  ;  he  was  from  time  to 
time  of  great  service  to  one  in  confirming  diagnosis,  and  in  assuring 
not  only  oneself  but  patient's  relatives  that  surgical  interference 
was  the  most  hopeful  outlook.  But,  again,  Dr  Pria  was  seeing 
extreme  cases :  he  did  not  see  the  cases  which  Dr  Dewar  and  Dr 
Brock  referred  to,  where  merely  by  educating  people  to  go  at  a 
fixed  hour  the  constipation  was  relieved  and  all  the  phenomena  that 
accompanied  it.  He  would  warn  Dr  Price  that,  because  he  had 
examined  150  colons,  he  must  not  rashly  assume  that  there  was  a 
great  body  of  the  people  suffering  from  constipation  who  could  only 
be  cured  by  surgical  means. 

Then  he  had  been  reminded  that  he  had  not  dealt  with  the 
question  of  treatment.  He  took  it  that  one  could  discuss  the  ques- 
tion oi  the  treatment  oi  this  1  ondition  for  more  than  one  night. 

He  had  not  seen  much  of  the  kind  of  thing  that  Dr  Chalmers 
Watson  referred  to.  He  (Dr  Russell)  either  saw  them  so  bad  that 
he  was  sure  he  could  not  cure  them  or  he  saw  themal  51  hich 

he  successfully  treated  them.  There  was  no  doubt  that  the  medii  al 
treatment  ol  «  onstipation  and  of  the  things  that  apparently  accom- 
pany it,  and  of  the  things  that  do  accompany  it.  was  unquestion- 
ably a  fine  art.  Every  one  knows  how  the  thing  is  usually  done— 
"  I  had  so  much  Epsom  salts  thi-^  morning  and  1  gol  a  -  oui  oul 
breakfast!"  There  is  no  department  ol  medicine  in  which  the 
public  are  more  curiously  rough  and  ready  with  their  methods  than 
in  constipation,  and  he  was  nol  sure  that  they  as  a  profession  were 
ethei  Ere  from  th<  suspicion  that  they  did  not  pay  as  much 
heed  to  it  as  they  ought  to.     Hi^  experi<  thai  the  1  hoice  of 

the  laxative  by  which  the  bowels  to  ad   regularly  and 

efficiently  required  ver)  great  can  and  consideration,     fhej  would 
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not  wish  him,  however,  to  reel  off  a  list  of  things  and  of  combinations 
of  things  for  the  remedying  of  this  condition  ;  but,  it  was  to  be 
noted,  the  physician  did  not  see  these  cases,  and  the  general  prac- 
titioner only  saw  these  cases  when  they  were  producing  symptoms. 
Many  people  were  perfectly  happy  if  the  bowels  moved  every  third 
day  ;  but  when  they  came  to  the  family  practitioner  or  the  physician 
it  was  for  symptoms  which  might  be  largely  dependent  on  constipa- 
tion. The  constipation  required  to  be  treated  with  the  utmost  care. 
Not  long  ago  he  heard  of  an  example  of  the  value  of  suggestion  in 
curing  constipation.  He  had  been  assured  that  by  diligently 
impressing  it  upon  the  patient's  mind  he  could  make  the  patient's 
bowels  move  to  the  minute  every  day.  He  knew  of  a  patient  who, 
by  being  assured  that  if  she  took  a  glass  of  water  at  a  certain  hour, 
and  a  quarter  of  an  hour  after  encouraged  nature  to  act,  was  com- 
pletely cured  of  obstinate  constipation.  The  subject  was  a  very 
complicated  one,  and  had  many  interesting  sides  to  it,  had  there 
been  time  for  the  Society  to  deal  with  the  question  of  treatment. 
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Actinomycosis  in  the  right  check, 
i  a^e  shown  by  Mr  J.  W.  Struthers, 
103. 

Ante-mortem  thrombosis  in  the  right 
heart  and  pulmonary  arteries  as  a 
cause  of  death  in  lobar  pneumonia, 
by  I  )r  K.  A.  Fleming,  147. 

Asthma,  organs  from  fatal  case  of, 
shown  by  Dr  Boyd,  63. 

Bladder,   extroversion    of    the. 
shown  by  Mr  H.  J.  Stiles,  56. 
small    papilloma   of,    shown    by 
Mr  J.  M.  Cotterill,  62. 
Bone,  depressed  fracture  of  parietal, 

shown  by  Mr  George  Chiene,  62. 

Bowel  haemorrhage,  case  of,  shown 

by  Ur  Rainy  (and  Mr  Dowden),  62. 

Boyd,  Dr,  showed  tumour  of  pons,  63. 

showed  organs  from  fatal  case  of 

asthma,  63. 
showed  specimen  of  urine  from 

case  of  alkaptonuria,  62. 
showed  case  of  purpura  huemor- 

rhagia,  61. 
showed  two  cases  of  syphilitic 
spinal  paralysis,  60. 
Bramwell,  Dr  Byrom,  Discussion  on 

Malingering  by,  26. 
Bramwell,  Dr  Edwin,  showed  three 
cases  of  myotonia  atrophica,  61. 
showed    case    of    symmetrical 
wastingof  the  intrinsic  muscles 
of  the  hands,  96. 
showed  case  of  paralysis  of  3rd 
and  5th  cranial  nerves,  144. 
Bruce,  Dr  Ninian,  read  a  paper  on 
multiple  neuromata  of  the  central 
nervous  system,  their  structure  and 
histogenesis,  1  57. 

Caird,  Professor,  showed  case  of 
pyloro-gastrectomy  for  carcinoma, 
144. 


showed    case   of    intestinal   ob- 
struction, 144. 
read   a  paper  on  carcinoma  of 
rectum,  103. 
Calculus,  ureteral,  shown  by  Mr  J.  M. 

Cotterill,  62. 
Carcinoma,   medullary,   case    shown 

by  Dr  Dawson  Turner,  142. 
Carcinoma,  partial  gastrectomy  for, 

cases  shown  by  Mr  Miles,  63. 
Cathcart,  Mr  Charles,  showc 

of  epithelioma  following  injury,  145. 
Charts  showing  contrast  between  re- 
actions following  administration  of 
salvarsan  and  neo-salvarsan,  ex- 
hibited by  Mr  Scot  Skirving,  58. 
Chiene,  Mr  George,  showed  case  of 
depressed  fracture  of  a  portion  of 
the  parietal  bone,  58. 

showed  case  of  stone  in  the  kid- 
ney, removal  of,  after  operation 
for  acute  phyonephrosis,  59. 
showed  depressed  fracture  of  a 
portion  of  the  parietal  bone.  62. 
showed  specimen  from  case  of 

exophthalmic  goitn 
showed  water-colour  drawin 
specimens  of  cases  of  intus- 
susception, 62. 
showed    specimen    of  stone    in 
kidney,  62. 
Chorea,  senile,  case  of,  shown  by  1  >i 

Gulland,  60. 
Clubbing   of  fingers  and    toes  from 
childhood,  associated  with  In 
ectasis,  case  of,  shown   by   Dr  K. 
A.  Fleming,  143. 
Cotterill,  Mr   Denis,  showed  case  of 
1  ongenital    dislocation    ol    shoul- 
der, 57. 
showed   case  of  haematoma   "i 
orbit  cured  by  modified  Kion- 
lein's      operation     (with      Dr 
1  ieorge  Mat  Icaj  .  57. 
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Cotterill,  Mr  J.  M.,  showed  tumour 
of  cerebello-pontine  angle,  62. 
showed   tuberculous   disease   of 

frontal  bone,  62. 
showed  osteoma  of  frontal  sinus, 

62. 
showed  myeloid  sarcoma  of  jaw, 

62. 
showed  osseous  tumour  of  jaw, 

62. 
showed  sebaceous  horns,  62. 
showed     large    "neuroma"     of 

sciatic,  62. 
showed    endosteal    sarcoma   of 

radius,  62. 
showed  intestine  strangulated  by 

Meckel's  diverticulum,  62. 
showed  adenoma  of  rectum,  62. 
showed     atheroma     cyst     from 

under  ext.  oblique,  62. 
showed      congenital      "pelvic" 

kidney,  62. 
showed  sarcoma  of  testicle,  62. 
showed      small      papilloma     of 

bladder,  62. 
showed  ureteral  calculus,  62. 
elected  President,  1. 
Cretinism,  case  of   mild,  shown  by 

Dr  John  Thomson,  61. 
Cyst  atheroma,  shown  by  Mr  J.  M. 
Cotterill,  62. 

Dickie,  Dr  Milne,  elected  member,  1. 

Dowden,  Mr,  showed  case  of  bowel 

haemorrhage  (with  Dr  Rainy),  62. 

Dunlop,  Dr  Melville,  showed  case  of 

persistent  purpura,  143. 

showed       case      of       syphilitic 

synovitis  of  both  knees,  143. 
elected  Vice-Presidefit,  1. 

Eason,  Dr  John,  showed  two  cases 

of  infantilism  of  pancreatic  type, 

144. 
Epispadias,  case   of,  shown    by  Mr 

H.  J.  Stiles,  56. 
Epithelioma   following    injury,   case 

of,  shown  by  Mr  Charles  Cathcart, 

143- 

Febrile  endemic  illness,  by  Dr 
Charles  M'Neil,  63. 

Febrile  endemic  illness,  by  Dr 
M'Gowan,  63. 

Fleming,  Dr  R.  A.,  showed  case  of 
clubbing  of  fingers  and  toes  from 
childhood  associated  with  bronchi- 
ectasis, 143. 


showed  case  of  rachitic-looking 
deformity  of  pelvis  and  legs 
associated  with  spastic  para- 
plegia, 143. 
showed  case  of  acute  toxic  poly- 
neuritis, 60. 
showed  case  of  syringomyelia, 

60. 
read  a  paper  on  ante-mortem 
thrombosis  in  the  right  heart 
and  pulmonary  arteries  as  a 
cause  of  death  in  lobar  pneu- 
monia, 147. 
Fleming,  Major  Alexander  Mathers, 

elected  member,  1. 
Fowler,    Dr  J.   S.,  showed   case   of 
sarcoma  of  liver,  61. 
elected  Secretary,  1. 
Fraser,  Dr,  showed  cases  illustrative 
of    elastic    ligature    treatment   of 
umbilical  hernia  in  children,  146. 
Fraser,    Dr   J.    S.,   showed   case   of 
squamous-celled   carcinoma  (with 
Mr  J.  W.  Struthers),  57. 
adjourned    discussion    on    bone 

tuberculosis  by,  98. 
read  a  paper  on  bone  tubercu- 
losis, 87. 

Goitre,  exophthalmic,  specimen  from 
case  of,  shown  by  Mr  G.  Chiene, 
62. 

Gulland,  Dr,  showed  case  of  senile 
chorea,  60. 

showed     case     of     pulmonary 
abscess,  60. 

Guy,  Dr  William,  read  paper  on 
nitrous  oxide  and  oxygen  as  an 
anaesthetic  for  dental  and  surgical 
purposes,  18. 

Haematoma  of  orbit,  cured  by 
modified  Kronlein's  operation, 
case  of,  shown  by  Dr  George 
Mackay  with  Mr  Cotterill,  57. 

Heart  conduction,  defects  of,  by  Dr 
G.  D.  Mathewson,  224. 

Hewat,  Mr  Fergus,  showed  speci- 
mens from  patient  with  acute 
streptococcal  meningitis,  62. 

Hemiopia,  bitemporal,  contribution 
to  the  study  of,  by  Dr  H.  M. 
Traquair,  1 12. 

Horns,  sebaceous,  shown  by  Mr 
J.  M.  Cotterill,  62. 

Humerus,  plated,  for  ununited  frac- 
ture of,  shown  by  Mr  David 
Wallace,  145. 
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Infantilism  of  pancreatic  type,  two 
cases  of,  shown  by  Dr  John  Fason, 
144. 

Intestinal  obstruction,  case  of,  shown 
by  Professor  Caird,  144. 

Intestinal  toxaemia,  discussion  on, 
opened  by  Professor  Alexis  Thom- 
son, 230. 

Intestinal  toxaemia,  discussion  on, 
opened  by  Dr  Russell,  230. 

Intestine  strangulated  by  Meckel's 
diverticulum,  shown  by  Mr  |.  M. 
Cotterill,  62. 

James,  Ur  Alexander,  elected    Vict- 

P  resilient,  1. 
Jamieson,    Dr    W.    Allan,   exhibited 

specimen    of   Scheichera    trijuga 

oil.  3. 
law,  myeloid  sarcoma  of,  shown  by 

Mr  J.  M.  Cotterill,  62. 

Kidney,  congenital  "  pelvic,"  shown 
by  Mr  J.  Si.  Cotterill,  62. 

Kidney,  -tone  in,  case  of,  shown  by 
Mr  George  Chiene,  59. 

Kidney,  stone  in,  shown  by  Mr 
irge  Chiene,  62. 

Kidneys,  series  of,  shown  by  Mi- 
Miles,  63. 

Knee-joint,  mobile  case  of,  shown  by 
Mr  Scot  Skirving,  147. 

Langwill,  Dr  James,  elected  member, 

26. 
Liver,    sarcoma   of,  case    shown    by 

Dr  J.  S.  Fowler,  61. 
Lympho-san  oma  treated  by  radium, 

notes  on  case  of,  by   Dr  Dawson 

Turner,  25. 

Mackay,  Dr  George,  showed  case  of 
haematoma    of    orbit,    cured    by 
modified  Kronlein's  operation  (with 
Mr  Cotterill  ,  57. 
showed  exenteration  of  orbit  for 
recurrent    sarcoma   (with    Mr 
Stuart),  57. 
M'Kendrick,   Dr   Archibald,  read    a 
paper  on  the  position  of  the  radio- 
grapher in  relation  to  the  physician 
and  -urj^eon,  96. 
M*Gowan,  Dr  J.   P.,  read  paper  on 
endemii  febrile  illness,  with  rapidly 
Fatal    cases,    in    .1    boys'    industrial 
1       Edinburgh,  63. 

11  les,  read  .1  paper  on 
endemic  febrile  illness,  with  rapidly 


fatal   cases,   in   a    boys'   industrial 
school  near  Edinburgh,  63. 
Malingering,   Discussion   on,   by   Dr 

Byrom  Bramwell, 
Mathewson,  Dr   G.   D.,  read  paper 
on     conduction     defects     of    the 
heart,  224. 
Meningitis,     gummatous,     affecting 
region    of   pons,     with     symptoms 
simulating   cerebral    tumour,   <  ase 
of,  shown  by  Mr  Miles,  145. 
Meningitis,  specimen  from    case   of 
acute  streptococcal,  shown  by  Mr 
Fergus  Hewat,  62. 
Miles,  Mr.  sh<  >wed  case  of  gummatous 
meningitis  affecting  region  of  pons, 
with    symptoms    simulating    cere- 
bral tumour,  145. 
showed   case  of   operation    for 
tumour    of    cerebellopontine 
angle   after   occipital   decom- 
pression, 146. 
showed  series  of  kidneys  removed 

by  anterior  operation,  63. 
showed  uterus  and  adnexa,  63, 
showed    specimens    from    t 
cases  of  partial   gastrectomy 
for  carcinoma, 
Mitchell,  Dr  A.  Philip,  elected  mem- 
ber, 1. 
Muscles  of  the  hands,  wasting  of  the 
intrinsic,    shown    by     Dr     Edwin 
P.  ram  well. 
Myotonia   atrophica,  three  cases  of, 
shown  by  Dr  Edwin  Bramwell, 6l. 

Nephrectomy   for    acute    unil 
suppurative  pyelonephritis,  case  of, 
shown  by  Mr  J.  W.  Struthei 

Nervous  system,  multiple  neuromata 
of  the  central,  bv  DrNinian  Bruce, 

Neurectomy  of  spinal  nerve 

for  spasmodic  wryneck,  shown   by 

Mr  Wallace.  57. 
"  Neuroma,"  lai  tic,  shown 

by  Mr  J.  M.  Cotterill,  I 
Nitrous  oxide   and    oxygen    as    an 

ana  sthetii  for  dental  and  sui 

purpose-,  by  I  >r  William  <  ill . 

Dr  J.  S.  I 

toray,    partial,    1  1  e    of, 

shown  by  Mr  David  Wallace,  145. 

Orbit,  excision  of,  for  fibro-sarcoma, 

by  Kronlein'-  met  hod,  1  .t  eof,after, 
shown    by    Dr   Sym    and    Mi    Scot 

Skirving,  223. 


250 


INDEX 


Orbit,  extenteration  of,  shown  by  Dr 

George  Alackay,  57. 
Osteoma  of  frontal  sinus,  shown  by 

Mr  J.  M.  Cotterill,  62. 
Oxycephaly,  case  of,  shown  by  Dr 

John  Thomson,  61. 

Paralysis  of  third  and  fifth  cranial 

nerves,    case    of,    shown    by    Dr 

Edwin  Bramwell,  144. 
Parietal  bone,  depressed  fracture  of, 

shown  by  Mr  George  Chiene,  58. 
Plastic   surgery  for   injury  to  hand, 

case  of,  shown  by  Mr  Henry  Wade, 

59- 
Playfair,     Dr    John,    elected     Vice- 
President^  1. 

Polyneuritis,  case  of  acute  toxic, 
shown  by  Dr  Robert  Fleming,  60. 

Port-wine  stain  followed  by  cheloid, 
case  shown  by  Dr  Dawson  Turner, 

'43- 
Pulmonary  abscess,  case  of,  shown 

by  Dr  Gulland,  60. 
Purpura,    case    of,    shown     by    Dr 

Melville  Dunlop,  143. 
Purpura     hemorrhagica,      case     of, 

shown  by  Dr  Boyd,  61. 
Pyloro-gastrectomy    for    carcinoma, 

case  of,  shown  by  Professor  Caird, 

144. 

Rachitic-looking  deformity  of  pelvis 
and  legs  associated  with  spastic 
paraplegia,  case  of,  shown  by 
Dr  R.  A.  Fleming,  143. 

Radiographer,  the  position  of  the, 
by  Dr  Archibald  M'Kendrick,  96. 

Radium  cases  treated  by  Dr  Dawson 
Turner,  104. 

Radius,  endosteal  sarcoma  of,  shown 
by  Mr  J.  M.  Cotterill,  62. 

Rainy,  Dr,  showed  case  of  bowel 
haemorrhage  (with  Mr  Dowden), 
62. 

Rectum,  adenoma  of,  shown  by  Mr 
J.  M.  Cotterill,  62. 

Rectum  carcinoma,  lantern  demon- 
stration of,  by  Professor  Caird, 
103. 

Ritchie,  Dr  A.  Graham,  elected 
member,  96. 

Ross,  Dr  J.  S.,  read  paper  on  nitrous 
oxide  and  oxygen  as  an  anaesthetic 
for  dental  and  surgical  purposes, 
18. 

Russell,  Dr  W.,  discussion  on  in- 
testinal toxaemia  by,  230. 


Schleichera  trijuga  oil,  exhibited  by 
Dr  W.  Allan  Jamieson,  3. 

Shoulder,  congenital  dislocation  of, 
case  shown  by  Mr  Denis  Cotterill, 

57-. 
Skirving,  Mr  Scot,  showed  inveterate 
case  of  tuberculosis  of  left  humerus 
and   scapula   treated   by   ileo-sig- 
moidostomy,  223. 

showed  case  of,   after   excision 
of    orbital    fibrosarcoma    by 
Kronlein's    method   (with    Dr 
Sym),  233. 
showed  case  of  mobile  knee-joint 
after    drainage   for    acute   in- 
fective synovitis,  147. 
showed  inveterate  case  of  tuber- 
culosis  of   left    humerus   and 
scapula    treated    by    ileo-sig- 
moidostomy,  146. 
showed  case  of  severe  tertiary 
syphilitic  lesions  under  treat- 
ment with  neo-salvarsan,  57. 
showed  orbital  tumour,  223. 
exhibited    charts    showing   con- 
trast between  reactions  follow- 
ing administrations  of  salvar- 
san  and  neo-salvarsan,  58. 
elected  Secretary,  1. 
Statement,  Treasurer's  Annual,  2. 
Stuart,   Mr  W.   J.,  showed  cases  of 
three  children  after  operation  for 
tuberculosis  of  bodies  of  vertebrae, 
146. 
showed  exenteration  of  orbit  for 
recurrent    sarcoma   (with    Dr 
George  Mackay),  57. 
Stiles,  Mr  H.  J.,  showed  case  of  ex- 
troversion of  the  bladder,  56. 
showed  case  of  epispadias,  56. 
Struthers,   .Mr  J.    W.,   showed    adult 
male     showing     a    small    actino- 
mycotic (?)     lesion    in    the     right 
cheek,  103. 

showed  case  of  nephrectomy  for 
acute    unilateral     suppurative 
pyelonephritis,  57. 
showed  case  of  squamous-celled 
carcinoma     (with     Dr    J.     S. 
Fraser),  57. 
read   paper  on    perforated  duo- 
denal ulcer,  4. 
Sym,    Dr,    showed   orbital    tumour, 
223. 

showed  case  of  after  excision  of 
orbital  fibro-sarcoma  by  Kron- 
lein's method  (with  Mr  Scot 
Skirving),  223. 
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Syphilitic  severe  tertiary  lesions 
under  treatment  with  neo-salvat- 
san,  case  of,  shown  by  Mr  Scot 
Skirying, 

Syphilitic  spinal  paralysis,  two  cases 
of,  shown  by  Dr  Boyd,  60. 

Syphilitic  synovitis  of  both  knees, 
case  shown  by  Dr  Melville  Dunlop, 

143. 
Syringomyelia,  case  of,  shown  by  Dr 
Robert  A.  Fleming,  60. 

Testicle,  sarcoma  of,  shown   by  Mr 

J.  M.  Cotterill,  62. 
Thatcher,  Dr  Lewis,  read  report  of 

a  case  on  a  congenital  anomaly  of 

the  urinary  apparatus,  134. 
Thomson,  Dr  John,  showed  case  of 

mild  cretinisim,  61. 

shown  case  of  oxycephaly,  I  il . 
Thomson,     Dr     Torrance,     elected 

ntrer%  1 . 
Thomson,  Prof.  Alexis,  discussion  on 

intestinal  toxaemia  by,  230. 
Traquair,  Dr  H.    M.,  contribution  to 

the   study  of  bitemporal  hemiopia 

by,  1  1  2. 
Trifacial  neuralgia,  case  of,  shown  by 

Mr  Wallace. 
Tuberculosis  bone,  adjourned  discus- 
sion on,  by  Dr  John  Fraser,  98. 
Tuberculosis    bone,     by     Dr     John 

Fraser,  87. 
Tuberculosis  of  bodies  of  vertebra? 

after  operation  for,  cases  of,  shown 

by  Mr  W.  J    Stuart,  146. 
Tuberculosis   of    left    humerus    and 

scapula,  case  of,  shown  by  Mr  Scot 

Skir\  iny,  146. 
Tuberculosis   of    left    humerus    and 

scapula  treated  by  ileo-sit,rmoidos- 

tomy,  inveterate  case  of,  shown  by 

Mr  Scot  Skirving,  223. 
Tuberculous  disease  of  frontal  bone, 

shown  by  Mr  J.  M.  Cotterill,  62. 
Tuberculous  stricture    at    ileo-cacal 

junction,    case   of,    shown    by    Mr 

David  Wallace,  145. 
Tumour  of  cerebellopontine  angle, 

e  <>(,  shown  by  Mr  Miles,  140. 
Tumour  of  cerebello-pontine  an^le, 

shown  by  Mr  J.  M.  Cotterill,  62. 


Tumour  of  pons,  shown  bv  Dr  Boyd, 

63. 
rumour,  orbital,  case  of,  shown  by 

Mr  Scot  Skirving,  223. 
Tumour,  osseous,  of  jaw,  shown  by 

Mr  I.  M.  Cotterill,  62. 
Tumour,  squamous-celled  carcinoma, 
case  of,  shown  by  Mr  J.  \V.  Sti  uthers 
(with  Dr  J.  S.  Fra 
Turner,  Dr  Dawson,  read  notes  on 
treatment  of  a  case  of  lympho- 
sarcoma by  radium,  25. 

read  paper  on  cases  treated   by 
radium  in  the  Royal  Infirmary, 
Edinburgh,  during  1912,  104. 
showed  case  of  medullar) 

cinoma,    142. 
showed  case  of  port-wine  stain, 
followed  by  cheloid,  143. 

Ulcer,  perforated  duodenal,  cases  of, 

shown  by  Mr  1.  W.  Struthers,  4. 
Umbilical    hernia,    elastic    ligature, 

treatment  of,  shown  by  Mil 
. 
Urinary  apparatus  on   a  congenital 

anomaly  of  the   report   of  a  case, 

by  Dr  Lewis   Thatcher.  134. 
Urine    from    case   of    alkaptonuria, 

shown  by  1  >r  Boyd, 
Uterus   and    adnexa    from    hernia  in 

canal  of  Nuck,  shown  by  Mr  Mile-, 

63- 

Wade,    Mr    Henry,    showed     plastic 

surgery  for  injury  to  hand,  59. 
Wallace,  Mr  David,  showed 
tuberculous  stricture  at  ileo 
junction,  145. 

plated    humerus     for     ununited 

fracture      of     three      months 

duration,  145. 

partial  oesophagei  torn)  .143. 

neurectomy  of  spinal  a<  1  essorj 

nerve  for  spasmodic  wryneck, 

trifacial  neuralgia, 
Water-colour  drawings,   from 

of  intussusception,    shown    by    Mr 

George  Chieni 
Watson,      Dr     Chalmers, 
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